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PREFACE. 

I HAVE arranged in this book a series of Examples in 
Elementary Algebra co-extensiye with my Treatise on 
that subject. The Examples are progressive and easy. 
They have been selected chiefly &om papers set during 
the last three years in University and College Examina- 
tions. 

The Exercises are arranged on the following plan: 

Fart I. conducts the Student by gradual steps as far 
as Geometrical Progression : each exercise having the 
limit of its extent specified in the heading by a refer- 
ence to the Chapters of my Elementabt Algebra. 

Part II. contains papers of greater length and some- 
what more difficulty than those in Part L Ko ques- 
tion in these papei*s implies a knowledge of any part 
of Algebra beyond Geometrical Progression, but at the 
end of each exercise one piece of bookwork is given. 

Part III. takes in the whole of the subject, so far 
as I have written on it in my Treatise, especial pro- 
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minence being given to that portion of the work which 
follows the Chapter on Geometrical Progression. 

The questions on bookwork in Parts II. and III. 
follow the order in which the matters to which they 
refer are given in my Treatise. 

I have the pleasure of expressing my thanks to my 
friend Mr J. Henbt, Mathematical Master in the School, 
H. M. Dockyard, Sheemess, for valuable assistance in 
testing the greater part of these Examples. 

J. HAMBLIN SMITH. 

Cambric^e, 1870. 



PAET I. 



ExEsoiSE— I. (Chaps. I. and II.) 

1. Addtogether 3a? + 4y-6;2f,d?+3y + 74f, and 2X"7y-2z. 

2. From 1a-2b + Sc take 2a-66-8c. 

•3. Simplify 17a?-4y-[3y + 2a?-{5y-6J7-(2y-a:)}]. 

i. Multiply a^-^xy+y^ by a^+Sj^y+y*. 

6. Multiply a-&+c-d by a+&—c+«?. 

6. Multiply 34?'-5J5' + 4;r-7 by 2d;'-3^+6. 

ExEROiSE — II. (Chaps. I. to III.) 

1. Add together -5aH»-i-7a?V-3a?2^, 4icy«-9a?«y+2aj', 
and 17a^ + 6a^ - 2xy*. 

2. From -a3 + 363-4c«+5a5c take 7ad<;+3d»-265-8a'. 

3. Simplify 6a:*+3^-22/«-(3a;"-6^-7y^-(«2-ary+y») 
and find the value of the result when x=2 and y=3. 

4. Multiply 5a« - *Iab - 35» by 2a« + 3a& + Gfi^. 

5. Shew that 

(a?+6)(3ar-l)-(2;c + 7)(5a?-2)-(9-7d^=-17aj. 

6. Find the value of («-y)*+(y-;2r)'— (ar-a?)*, when 
jj=2, y=3, 4f=4. 

7. Write down the squares of ^-9, 3«— 2y, 2a? + 3y-;» 
and 4a*- 6&«. 

H. 8. Ex. 1 



EXERCISES IIL IV. V. 



BxEKCiSK — III. (Chaps. II. to IV.) 

1. Multiply a:+y-a!y-l by a?+y+^-»-l. 

2. Find the coefficient of x in the expansion of 

(a?-3)(2a?-4)(3a?+7). 

3. Divide a^—xy—Qi^ - 4a? + 12y by a?- 3y. 

4. Divide l-a?+iB"— aj*by l-;r. 

6. Form the squares of m-n +p + r and a'-ft* +^. 
6, Expand {m—nf and (a? ~ y f z)\ 

BxBROisH— IV. (Chaps. II. to IV.) 
1. Multiply together a* — a + 1, a* + a + 1 and a*— a' + 1. 
2.. Form the square of a:* + 2a;* — ^ + 2. 

3. Form the cube of a* — 2a + 1 . 

4. Divide «*-a^-ac»-2a86 + 2^+26<j« + 3a»c-365c-3c* 

by a+ 3c- 26. 

5. Find the coefficient of a; in the expansion of 

ix-a) (a?-2&) (a?-3c). 

6. Simplify (a+b^.ia-b^'- (a« + &«)•. 

Exercise— V. (Chaps. I. to V.) 

1. Simphfy l1x-{3»-2y)-{5y + 3x-{2y-a)}. 

2. Multiply 4a« - 3a5 + 7&« by 3a- -2a6- 96*, and prove the 
result by division. 

3. Divide 8a?— 646^ by 2a- 4b, and prove the result by 

multiplication. 

4. IMvide //i«-2m*+l by m"— 2m+l. 
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5. Find the coefficient of x in the following expansions : 

(1) (a?-2)(a?+3)(a?-6). (2) (;c+a)(a?-&)(a?+c). 

6. Express in their simplest factors : 

(a) j;'+15jp + 26. (/S) a;*-(w-w)j?-m«. 

(y) 3m«;!?2 - Swinery -18»V- W m^-ip-qf, 

ExEBOiSE — ^VI. (Chaps. III. to V.) 

1. Form the square of a + & —a; - ^. 

2. Divide a'-ft*— c'— 3adc by a—h—c. 

3. Divide c^'-{3i?'-y''z)a*'-{y-z)<MS'^yz by a*— aa?4 z, 

4. Express in the simplest factors : 

(1) a« + 6«. (2) a«-5». (3) 4&»jj»-366a?. 

6. Find the value of (a- 6)' + (6 - c)* + (c - a)' when a = 4, 

0*. Express algebraically : 

(1) The excess of a over the sum of h and c, 

(2) The number of pence in the sum of x pounds and 
y shillings. 

BxBECisi— VII. (Chaps. IV. A»D V.) 

1. Divide a«-a«&*-aV+&« by a -b. 

2. Divide (m* + 2/w)» - 6 (m* + 2m) - 27 by m^ + 2w + 3. 

3. Resolve into factors : 

(1) ac-hc + ad-bd. (2) a^- 19a + 84. 

(3) aJ^-U-eo. (4) a«-(m-f?)*. 

1—2 



EXERCISES VIIL IX. 



4. Express algebraically the number which exceeds twice 
a? by 7. 

5. By how much does 2aQ-Z exceed 3a; - 17 ? 

6. Find the value of a'-3a*6-3a62 + &» when a =2 and 
6=7. 

7. Find the value of 

(a— 6) (&-c)— (c-c?) (c?— a)+(a-c) (p-d) when a=rf. 

Exercise— Yin. (Chaps. IV. to VI.) 

1. Divide a'6-a^+a*<;+ac'-6^<J+6c2+a6c by a-6+c. 

2. If a= 1, &=c=2, c?=3, find the value of 
a62fi?-a2c(?+&cc?-62 (3arf-26»+4c)-d'(4cc?-3ac»). 

3. Divide a^ -^h^ - i? + ^abc by a + 6-c. 

4. Resolve into factors: 

(1) a* + 9a -36. (2) ««+22a;» + 121. 

(3) y^-l^xz-^-^z^ 

5. Solve the equations : 

(1) 7a?-3 = 16a?-19. (2) &i:-(3-2x) = &c-(8a?-30). 
(3) (6-3a:)(7-2x)=»(ll-6a?)(3-a?). 

6. By how many inches do x yards exoeed y feet ? 

Exercise— IX. (Chaps. II. to VII.) 

1. Multiply a;2 + 2aa;+a2 by a^-2ax-^a\ 

2. Divide a;^+a?V+y* l>y^+^+y* 

3. Provethat(2a-6)2+(2&-c)«+(2c-a)«+2(2a- 6)(25-c) 

+ 2(26-c) (2(?-a) + 2(2c-a)(2a-6)-(a+6+cy=0. 

4. Which of the expressions c"4-(;P, c*-rf*, c*+flP, 0*4- d" 
are divisible byc + rf? 



EXERCISES X. XL 



5. Solve the equation : 

(a?-3) (a;-6) + (a?-6) (a?-7) = (2;r-9) («-4)-23. 

6. Forty-two years hence a boy will be seven times as old 
as he was six years since : how old is he ? 

ExEECiSB— X. (Chaps. II. to VII.) 

1. Multiply a? + Zax - a" by i»" i- 3aa? + a\ 

2. Divide a?8+a?V+y* ^1 oi^-xy-\-y^, 

3. Prove that (3a - 6)' + (36 - c)" + (3c - af + 2(3a - 6)(36 - c) 
+2(36-c)(3c-a)+2(3c~a)(3a-&)-4(a+6+c)"=0. 

4. Which of the expressions c' - (iP, c* + c?*, c'' - rf", <^ -t- rf" 
are divisible by c-c?? 

5. Solve the equation: 

(a?-3)(5-ar) + (4?-6)(a?+7)-2(3^-ll) + 22=0. 

6. I have £1. 9s, 4d. in half-crowns, florins^ and pence. I 
have twice as many half-crowns as I have florins, and twice as 
many pence as half-crowns. How many have I of each sort ? 

Exercise— XI. (Chaps. II. to VII.) 

1. Simplify «a-[(4?-y)2-{(ic-y-;8f)«-(4?-a?)*}]. 

2. Multiply together the five factors : 

(a-2)(a-l)a.(a+l)(a+2), 
and divide the product by a'— a— 2. 

3. Divide mqal^ + (nq + mr)a^ + nrx^ + pqx ^-pr by qa + r, 
and test your result by putting a? = 10, 5' = r = 1 , and m-n=p=2, 

4. Resolve into factors: 

(1) 3«'-9ir - 12. (2) 2a;»-16«* + 24a:». 

(3) o6-ac-6'+&5. 



EXERCISES XII. XIII 



6. Solve the equations : 

(1) (a?+3)(3d?-2)-(a?+5)(3;i?-7) = 3«+l. 

(2) (a?-l) (a?+2) + (a?-3) (a?-4)=« (2a?-4). 

6. Find three consecutiYe numbers whose sum is 33. 

Exercise— XII. (CHAPa II. to VII.) 

1. Multiply aj* + (a— 6) i - 0^ by x'^-^{c-d) x—cd. 

2. Prove that 

(7a-16)(7a-17)2-7a + 16=(7a-16)"(7a-18). 

3. Prove that the sum of the squares of the sum and dif- 
ference of any two numbers is double the sum of their squares. 

4. Resolve into factors : 

(1) (a+6)»-(c+c?)« + (a + c)«-(& + eO». 

(2) aj'-y*-4?*+2y2r+a?+y-jtr. 

5. A debt of ^3. 14«. was paid in florins and half-^nnowns, 
and one more of the former was paid than of the latter. 
How many florins were paid 1 

6. If a, by c be three consecutive numbers, e being the 
greatest, shew that the difference between the squares of a 
and h is less by 3 than 2c, 

Exercise— XIII. (Chaps. V. to VIII.) 

I Express in factors: 

a^-nx-60; 8a'-27&»c'; 3a* + 3a6-9052. 

2. Solve the equations : 

(1) (ii?-2)«+(a?-3)2=2(a?+l)(a? + 3)-101. 

(2) (3a?«-2a? + l)(2a?-l) = 6a:'-7^ + 9a?-6. 

3. A man buys a horse and its harness for £24 and tho 
horse cost seven times as much as the harness. Find the oost 
of the horse. 



EXERCISES XIV, XV. 



4. A has £80 and B has £32 and each loses a certain 
sum. Then A has five times as much as B, What is the sum 
lost by each ? 

5. Find the h. o. p. of a^Wc, a^c\ and ofcc* ; and also of 
5a!^zK I2xy^z, and 20a?V4!". 

6. Find the H. o. p. of a;* - 12a! + 27 and a^-l9a; + 4S. 



Exercise— XIV. (Chaps. V. to VIII.) 

1. Factorize a*-6«; 3a^&-3a*6*, and a2+ft2-2a6+a-6. 

2. Solve the equations : 

(1) 7J?-{(3a?-2)-(54?+3)} = 27-2[3^-(a: + 2)]. 

(2) («+3)(a?+4)(a: + 6)=;i?(a? + 7)'-2(a?-12)2. 

3. Divide 25 into two such parts that six times the greater 
exceeds twice the less by 70. 

4 Divide a line of 120 feet into tliree parts such that the 
first is twice as long as the second, and the second three 
times as long as the third. 

5. Find the h. c. p. oi 6a* (a -j?), 8a'(c«-«^ and 
24a*(a»-a?'»). 

6. Find the n. c. p. of aj' + ^i^+aj+l and ar" + 3aj*+35?+l. 

BxEECiSE— XV. (Chaps. VII. to IX.) 

1. Divide 48 into four such parts that the first increased 
by 3, the second diminished by 3, the third multiplied by 3, 
and the fourth divided by 3, shall all give the same result 

2. A and B have e(]ual sums of money. A gains £] 50 and 
B loses £75, and then A has twice as much as B. How much 
had each at first 7 

3. Find the n.c.p. of «*-8a?+3 and aj^'^- 30?"+ J? +3. 
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8 EXERCISES XVI, XVII 

4. Find the H.O.P. of 16a:*+lla?-14 and 3a^-^j^-6X'^2. 



5. Reduce to its lowest terms 



2x^-x-e ' 



6. Reduce to its lowest terms -rrr-s — -, , . % 7-,. 



BxBEOiSK— XVI. (Chaps. VIII. and IX) 

1. Find the h. 0. p. of 

2«*+9ir*+4a?-16 and 4^ + 83^+ 3a? +20. 

2. Find the h. c. f. of 
ea^-na^y+lSxy^-7i^ and 14:r=-15ajy+42^. 

3a'-22a-16 



3. Reduce to its lowest terms 



4. Reduce to its lowest terms 



6a*- 17a* + 18a' 
7m'-llm'+16wi + 9 



m*+2m*+9 

5. Find the h. c. p. of 

«»-l7«-38, aj* + lla?-570, and a^-21aj»+45a;-133. 

6. Simplify 

(jg-y)»-g» ^ z^-{a!+y)^ ^ a^-{y-z)^ ^ x + y-^z 
(x-hy^-z^ {z—yY-a^ a^-(j/+zy x-y+z' 

BXEROISB— XVII. (CHAPa VIII. TO XL) 

1. Find the L. 0. m. of 120*^, 18a*ajV» and 72aj/'. 

2. Find the L.O.M. of 7(a-6), 14(a«-&*), and 21(a^-6»). 

3. Find the H. 0. p. ot 

6a:*-aj'y'-12y* and 9a?' + 12^y«-6^-8y*. 

a*— a'— a+1 

4. Reduce to its lowest terms . . 4 — - — -, . 

'I* + a — /I — 1 






EXEHCISES XVJII. XIX. 



5- Simplify ^ + (j^-(-^, 



6. Simplify ^^-H ^.^^^^ . 
'• Simplify ^_y^^^3 - ^^2- 12 - 



Exercise — XVIII. (Chaps. II. to XI.) 

1. Find the coefficient of a; in the expansion of 

(3a?-a)<4a:-6)(6;r-c). 

2. Divide a?*— (a+c)^;^ + (&+a(;)a:a— J<ja? by a?— c. 

3. Find the H. c. f. of 

2m'-3m2-2m+3 and 3m*+2TO»-2m*-2m-l. 

4. Factorize 

6«2+60^+176y2; «j«-64; a*+2a&+&'+a+5. 

6. Simplify = X -s — r- -i- -^ — . 

6. Simplify — ^ + = mT~ • 

7. Simphfy _^ + j_ + ^_j. 

Exercise — XIX (Chaps. IX. to XII.) 

3:c' + ic" + a:-2 



1. Reduce to its lowest terms 



a^-l 



2. Simphfy ^, j, ^ I — — -— — X ^^.^i ) 

3. Simplify -2-^-^;;^ + ^rr^. 
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4. Find the l. o. m. of 
«*+23jb-50, j;8+5a?-14, and aj"+28«' + 47a?-700. 

2 3 1 



5. Simplify 



(;i?-2)(d?-5) (ar-3)(5-«) (3-a:)(2-*) 



6. Solve the equation x 5— = 5 7 = — + - . 

3 4 4 

2 24 4 

7. Solve the equation 



x-Z 4a?-3 l—x* 



ExBacisB— XX. (Chaps. VIII. to XII.) 
^ ^ x-y. 3^-y^ d?*-y* a^-\^' 






a^-f2a6-86^+ a + 4ft 

a+46* 



3. Find the L. 0. m. of 

j?*+4^ + j?* + x, a?*-aj'+**— a?, and x*-a^. 

4. Find the'H. 0. f. of 
aj6-3d;*+«'-3«8+«^-3 and 7^-16j?»-21«* + 9a?+27. 

5. Solve the equation : 

a^ +aa!*—bx+c a?-^ax—h 
j^—cu^+bx + c~ a^—ax-^b' 

6. Shew that if the number 7 be divided into any two 
parts, the difference between the squares of the parts is seven 
times the difference between the parts. 

ExEBOiSB— XXL (As far as Chap. XIII.) 

1. Find the product of {p-l){q-l){p-g); and divide 
y*-3y*+9 by y« + 3y + 3. 

2. If a+&-4-c = 0, prove that a'-6c=i&'-ca=c*-a^. 
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3. Reduce to simplest form 

31 - 25 



12a^+a?-20 12a?» + 26a?-»-12' 

4. Solre the equations : 

(1) 5(5a?-4)-4(4^-3) + 3(3a?-2)-2(2d?-l) = 2. 

(2) l*2i»--06 = -07« + *ar+ 16-66. 

6. Shew that the cube of the sum of any number and its 
redpi^ocal is greater than the sum of their cubes by thi'ee 
times the sum of the numbers. 

6. If the numerator and denominator of a fraction be 
each increased by 3, the fraction becomes 2. If each be in- 

creased by 1 1, it becomes - . Find the fraction. 

Exercise — XXII. (As far as Chap. XIY.) 

1. Simplify o-(&-c)-[a-&-c-2{ft + (;-3(c-a)-rf}]. 

a c 



2. Simpbfy — y^x--^^. 

a+b o+c 

3. Find the h. c. f. of 

af'-«' + jr + 3 and a?*+a;*— 3x*-d? + 2. 

4. Solve the equation 'Ola: + — ^ — = 1 - j?. 

_ ,- a c ... a + nb c-^nd 
6. If r=-3, prove that =• = ,, 

« ,a?* + l f 2x 2\ 5x 

6. Prove that , — i - 1 h- I - - — ) =» -7-^ — — , 

a^-l \24?-l 2-^/ 2(a:«-l) 



ExERciBE— XXIIl. (As fer as Chap. XIV.) 

1. Simplify 

(-l)«(6+c)-[(-l)»(c+a)-(-l)'{a4.&-3(&-c)}]. 
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2. Moltiply 

a?*-2^+3ir2/*-y« by y*-=-2^+3jr*y-«*. 

3. Find theH.o.F. of 

jr'-«'(a + 4)+a?(4a+3)-3a and a^-ar*(a-l)-a?(a + 2) + 2a. 

4. Find a number such that its half is as much above 100 
as its third part is below 100. 

5. A can do three-fourths of a piece of work in 12 days, 
B can do one-half in 10 days, and C can do one-fourth in 4 days. 
In how many days will they complete their work if all work 
together ? 



BxBKOiSB— XXIV. (As far as Chap. XVI.) 

1. Divide d;'-5;i?*+9«'-6a?'-a?+2 by «*-2a:*+a?+l. 

2. Find the L. CM. of a? + 2, ar^-l, a^-^x-^, x^-Sx-4. 

1.1 1 1 1.1 

3. Simplify — — + — — • + -—. + 3. 

c h a 

4. Solve the equations : 

(1) -l-^+-^23~-'- 9^+3y=42. 

g If &^^-^V ^ ^g^^ p,o^e that hx^ay=ah, 

^ ^ or ay-bx. 

6. One of the digits of a number is greater by 5 than the 
other. When the digits are inverted, the number becomes 

- of the original number. Find the digits. 

8 
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ExBBCTSB- XXV. (As far as Chap. XVIII.) 

1. Find the remainder when a?'— 10iB*+ 8a:*— 7a:'+ 3a?— 1) 
is divided by a;"- 5a?+4. 

2. Find the L.C.M. of 
6aj'+«*y-llajy"-6y' and 6«5+lla^-a?^-6y'. 

3. Find the square root of 

4^ - 12a?*y + 29a?y - 30a?*y» + 25a!'y*. 

4. Find the cube root of l + 3a?+6«"+7a^ + 6a?* + 3x"+«*. 

5. Solve the equations : 

2j;» + 4 3^-7_11 /on 12^ 10 ^, 

,^v 6 6 44 ^ 

(3) -+- = — ; 6af + 6y=44. 

(4) (J7+ 2) (aj+4) (a?+ 6) =a:(«^+5) (a;+ 7). 

3 

6. In a division the majority was 162, which was — of 

the whole number of votes : how many voted on each side ? 



ExEECiSB- XXVI. (As far as Chap. XIX.) 

1. Multiply ^+1+5 by ^-|. 

2. Solve the equations : 

, , a?-2 47+23 lO+o? ,,. 3^ 2«-6 „,o 

(«)*-^=-4 6-- ^^^iTi + i?::!-^*- 

(«)|(«-i)=|(y-i); ^5-3^=7. 

,-#+16 11 4«-17* 
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3. Find the square root of 

4. Find the cube root of 

^-9^-l-42a?*-117«' + 210«*-226j?+126. 

6. The sum of two digits is 9. Six times one of the 
numbers they form is equal to five times the other number 
Find the digits. 

BxBKCiSE — ^XXVII. (As far as Chap. XIX) 

1 If?-^ flhcwthat ^'-^^'-^^V ^'^^' 
1. If 2,-^1 shew that ^_3^^^^^ = ^_^. 

t. Find the fourth root of 

3. Find the cube root of 

j;«-6ar' + 6^+ 16478- 12a?2-24a?-8. 

4. A boat goes up stream 30 miles and down stream 
44 miles in 10 hours. Again it goes up stream 40 miles and 
down stream 55 miles in 13 hours. Find the rates of the 
stream and the boat. 

5 Simnlifv ^^(^-^-y^-^^^^'-^^ ) 

6. Find the L.C.M. of hot^-^fX^X"^ and Y^a^-^-X^x-^Z, 

Exercise— XXVIII. (As far as Chap. XIX.) 

1. Divide afi-Zaa^-^-^x-c^-^'tP^ by je-a-^b. 

2. Smiphfy- -33^-2 ^^+(^^. . 
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3. Solve the equations : 

^ '^ 8 . 7 ^ ' 28 3_ 

(3) _2-+_L_-^ (2) o-^— =»• 

^^^ a?+ 1^2(^-3) "* 2* ^ 

4. The same amount of tax was paid on the profits of. a 
business when the income-tax was ^d* per £1, as when the 
profits of the business were £,WS more, and the income-tax Id. 
in the £\ less. Find the profits in each case. 

5. Six Prussian x>ounds weigh - oz. more than 5 Austrian 

pounds. Twenty-five Austrian x>ounds weigh - oz. more than 

14 kilogrammes. One kilogranmie weighs one ounce less than 
the sum of the weights of a Prussian and an Austrian pound. 
Find the number of ounces in each foreign measure of weight 

6. Find the n.CP.of 2a3-2a'-3o-2aiid3a'-a'-2a- 1(5. 



ExE&ciSE— -XXIX. (As far as Chap. XX.) 

1. Find the square root of a' -f 4a' + 2a^ + 9a'**4a + 4. 

2. Solve the equations : 

(1) *-~ + 4=0. (2) 28j?«-19jr + 3 = 0, 

y+ -=2-2 

X 

3. Income-tax deducted, an estate produced £%f5\. Next 

year, the rent. haTing increased ^Ith. and the inocmie-tax 

being \d, per SX less, the estate produced ^£376. Find the 
income-tax per £\ in each year. 
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4. Three thalers are worth d, more than 11 francs. Five 

francs are worth jd, more than 2 florins.. One thaler is 

worth 2^. more than a franc uid a florin together. Find the 
value of each coin in English money. 

6. If V-8a?+l=0, and ^= V(l-^), prove that the 
values of jr are ^ and —2- . 



ExEKCisE — XXX. (As &r as Chap. XXI.) 

1. Simplify (o^&^-«')'-^(^J^yj^-«)'^(«-fc^ 

2. Solve the equations: 

(1) 80*' -490? +20=0. (2) «?+^^16; s«-^y= 1. 



2" ' 2 3* 



(3) 5**-/= ^6 



(4) (a?+l)(«+3)(«+6)=(ar+7)(a?+9)(j?-7). 

3. A number consisted of three digits, the right-hand one 
being 0. If the left-hand and middle digits be interchanged 
the number is diminished by 180. If the left-hand digit be 
halved, and the middle and right-hand digits be interchanged 
the number is diminished by 464. Find the number. 

4. The sides of a rectangle are 12 and 20 feet ; what is the 
breadth of the border which must be added all round that the 
Whole area may be 384 square feet ? 

5. Find the cube root of 

«i' + (3p - 6«)w* + (3p2 - I2»n + 12n")m + j?* - 6p"n 

+ 12pn»^8n* 

6. Resolve into factors («2 + ^jy - y*)* - (a?* - icy - y«)". 
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ExBECiSE— XXXI. (As far as Chap. XXV.) 

1. Multiply a^ + a* 6 + a^&^ + a-^6s by a-&. 

2. Divide a^-24-a"^ by c^-a"^, 

3. Solve the equations : 

(1) N/5j7+10->/6i=2. 

(2) a- (a' +6-')=-^^. 

(3) ic» + y«=90; a?+y=12. 

4. Find positive integral solutions of 8a; - 3y = 1 6. 

5. The cost price of each copy of a newspaper is Z\d. ; the 
sum for which it is sold is 3<^., and the number of pence re- 
ceived for the insertion of advertisements is 30 per cent, of 
the number of copies issued beyond 10,000 ; find the least 
number of copies which can be issued without loss. 

6. Water expands 10 per cent, when it turns to ice. How 
much per cent, does ice contract when it turns to water ? 

7. Reduce to their simplest forms: 



— X. + r -^ — r-+ *J^ 



Exercise— XXXII. (As far as Chap. XXV.) 

m mnii mmm n 

1. Multiply «* + j7*y* + y2 by j-'-jr^y^ + y*. 

2. Divide a^+ah'i-ah''^-b''^ by a^-&"i 

3. Solve the equations : 

(3) N/(a'ON/(a')-a»; (ft^=J»(6»)». 

E. 8. ^'f 2 
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4. The registrar of a certain district finds that within a 
given time a per cent, of the women between 18 and 21 have 
been married, and 26 per cent, of those between 18 and 24 : 
he finds also that the same number have been married be- 
tween 18 and 21 as between 21 and 24. Shew that the per 
centage of those between 21 and 24 who have been married is 

oft 

5. Find the sum and dlfiference of —. — '^ and , "" „ . 

6. Rationalize -^~ — 7^ and i,^" A * 

7. Prove that the sum of any number of even numbers is 
even, and that the sum of any odd number of odd numbers is 
odd. 



Exercise— XXXIII. (As far as Chap. XXV.) 

1. Divide ar-\-y* by ar + j^ and a-b by o^— 6". 

2. Solve the equations : 

a?-f Jjx^-y ^ a?-s/(^-y«) ^ 82 ] 

s/{a^-'y^)+y N/(^-y^-y _48 r 

3. A company of men is formed into a hollow square eight 
deep, and afterwards into a hollow square four deep; and it is 
found that the number of men in the front rank of the latter 
square exceeds the number in the front rank of the former 
square by 19. Find the number of men in the company. 

4. If 2*=a+&+c, prove that 

1111 abe 

+ — i + 



9-a *-& 8-e *""«(«- a) («-&)(*-<;)* 
6. Find positive integral solutions of 27j? + 16y » 1600. 
6. Extract the square root of 20 + 2 \/9i. 
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7. If a:^— 2y= — - and y= J{l—x^\ prove that y must 
be equal ^ o or — -. 



ExEECiSE— XXXIV. (As far as Chap. XXV.) 

1. If a number be a factor of two others, prove that it 
inll also be a factor of the difference of any multiples of those 
numbers. 

2, Solve the equations : 

(1) 7^+- = 35*^; 



(2) z 7^I7-:iN + 
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X - ^/{x'-y^ ^ x^ Jix'-y^ " 72 
1 1 ^^ 

y - N/(^-y') "^ y + sUp^-y") " ii9 

(3) V(2a?-l)+V(2a?4-4) = 5. 

3. Two butchers, A and B^ buy equal quantities of meat 
at 6^. per lb. A retails it at 8^. a pound, and B at ^d. After 
all A\ stock is sold off, he buys what is left of E% at ^d, per 
pound and sells it at 8^. A clears on the whole half as much 
again as B. What part of his stock did B sell to his customers ? 

4. If — j — = — Y — = I I shew that each of 

a+b—c a—b+c b+c—a 

these fractions = ? — . 

a + b + c- 

6 Simplify (y^-«)'-(^a-y')(^-^') 

^ ^ {b€-'l)(yz-'a)-(z-by)(]/-cz)' 

6. Find the fourth root of 1433 -432^1 1. 

7. Divide the number a into two parts so that the product 
of the parts may if possible be equal to p. Shew that the 
greatest product is when the parts are equal. 
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Exercise— XXXV. (As far ad Chap. XXVI.) 

1. Divide a« 4- /S^ by a 4-/3 ^(-1). 

2. Multiply m^—ssj2. mn 4- n^ by w' 4- ^/2 . mn 4- n\ 

3. amplify)— I ^ j^j . 

4. A ladder 34 feet long just reached a window of a house, 
when placed in such a position that the height of the window 
above the ground exceeded the distance of the foot of the 
ladder from the wall by 14 feet. Find the height of the 
window. 

6. Solve the equation /^(12a?-ll)4--v^(7:r4-43) = 13. 

6. Find the square root of 

x^ - 2x^y^ 4- 2x^z^ + y^- ly^z^ 4- :^, 

7. Solve the equation a;'4-jpa:4-25 = 0, and state how its 
roots differ in character according as je? is within or beyond the 
limits -10, 4-10. 

Exercise— XXXVI. (As far as Chap. XXVIII.) 
1. Divide 1 - r, by 1 - , . 



2. A person started at a certain pace to walk to a railway 
station three miles ofi^ intending to arrive at a certain time ; 
but, after walking a mile, he was detained ten minutes, and 
was in consequence obliged to walk the rest of the way a mile 
an hour faster. At what pace did he start ? 

„ -- a c « ,, , a' ace 

4. Solve the equations : 

(1) 0:2 + 7a? 4- 2 >/^ 74^+8 = 16. 

(2) a:«-3ajy=10; ary-3y2=2. 

(3) 3^-\hx^^^f^. 
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6. Resolve into the simplest factors ;r* + 9jr^ + 1 l:r - 21. 

6. At a contested election there are two members to be 
returned and three candidates X^ Y, Z. X obtains 2112 
votes, Y 1974, Z 1866. Now 170 voted for Fand Z, 1500 for 
Z and X, 316 for -ST and Y, How many plumped for X, y, Z 
respectively ? 

7. Find the l. c. m. of 

15:i?»-44:c* + 66a:-27 and.20j73-67a;* + 93.T-.36. 



Exercise— XXXVII. (As far as Chap. XXVIII.) 

1. Divide 

4.i?-*-:r-* + 3a?-* + 2a?-'4-a:-^+l by x'^-x'^+l, 

2. Divide a? + 3a:' -2a:* -7^ + 2:??"^ by a^ -2a!^K 

3. Simplify 3 v^l^- 4 -^-686 + 2 -^54. 

4. The income-tax being 4d. in the £, a person has to pay 
£69. 5^. \\d, less than when the tax was Id. in the £^ 
altiiough his income has increased by ^£295. What was his 
income at first ? 

5. Two companies of a regiment appeared in the field in 
strength as 9 : 11. At the end of the day the relative strength 
was as 5:6. Of the men in the two companies 35 per cent, 
had been placed hors-do-combat, and 34 of these men belonged 
to the first company. Find the numbers in each company at 
first. 

6. l{ a'.h=C'.d=e:f, then gr^ = y ^ ^, ^^.2 > and 
(^f+hei qf+de=h : d. 

7. Find the square root of 

Exercise— XXXVIII. (As far as Chap. XXVIII.) 

1 . Resolve into factors (m" - n'^ + r^' - 4m V. 

2. Find the l. c. m. of ar* + a^y^ + y*, j:* + y*, and «■ - y*. 
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' 3. Form the equation whose roots are 3, - 3, and 4. 

4. Simplify 

. . a» --39a-i-70 
^^^ a24-4a-45 ' 






(3) ^+y ^ y+^ , ^+« 



{y-z){Z"X) {z-x){x-y) {x-y)(t/-z)' 

5. The sum of ;£17 was divided amongst ten boys and a 
certain number of girls in such a way that the number of 
shillings each boy received bore to the number of pence each 
girl received the ratio of 3 to 5. The share of each girl was 
3*. 4d. : find how many girls there were. 

6. Shew that if a:6=c:rf=«:^ 

27(a + &)((;+rf)(d+/)=6(^(^4-^ + ^-±^y. 

7. Simplify 



J^'i^-py 



Exercise— XXXIX. (As far as Chap. XXVIII.) 

1. Resolve into factors 4 {ab + cd)*-{a*+b^'C^-d*)^, 

2. Divide o^-y*" by a^'^+y^*"^, 

3. Find the h.c.p. of 6.r'-25;r»+34;c-15 
and 9j?'-31:i:+10. 

4. Simplify : 
3a?»+ar^-5a:+21 



(1) 



6a?» + 29j?*+26;r-2r 



\^) fA^pi-.qi^2pq ' q-^r-p' 

111 

^^^ x(x-y){x-zy y(y-'X)(y-z) s(«-«)(«-y) 
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5. In a borough the new votes claimed by the two political 
parties were as 9:11. The claims allowed by the revising 
barrister were as 19 : 25. Of the whole number of claimants 
45 per cent, were rejected, and 51 of them belonged to the 
wester party. How many new votes were admitted on each 
side ? 

6. Find a fourth proportional to the three quantities 
^, -, ^. If - be the fourth proportional, then 

and d=e, when & is a mean proportional between a and d. 

7. A was following Bf and after a time B turned, and 
without changing his pace walked in the opposite direction, 
and in consequence A approached B five times as fast as 
before. Compare the rates of A and B. 



Exercise — XL. (As far as Chap. XXVIII.) 
1. Simplify : 

(^K& ~ S ■*■ « ' 6 ■" « ~ «) *i<»-m-c) (c-a). 
(2) 2 + 2 4x Ax 



a?+l x—X ar^ + ar+l ;r*-a: + l' 

2. Find the L. 0. H. of 

;j8_g^_5^_7 and «»-8j^ + 8d?-7. 

3. Solve the equations : 

(i) a*.ay+^ = a^ ) 

(ii) ,J{x + a) + J{x - a) = 2c. 

4. If Oi : 61=0, : \- = a^ : &^, prove that 
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5. I can examine 12 sets of papers which are arranged in 
order in the same time as 9 sets not so arranged. I examined 
600 when 85 per cent, of the men sent up their papers properly 
arranged. How many could I have examined in the same 
time if they had all been arranged in order ? 

6. The Cam has been deepened and widened from Jesus 
Sluice Lock to the Railway Bridge, a distance of 2 miles, the 
remaining portion from the Railway Bndge to Baitsbite, & 

distance of 1 - miles, being at present undredged. An eight- 

oar which can row a mile in 6 minutes in still water in the 
undredged part of the river,' finds its speed increased 10 per 
cent in the dredged portion. Two equally &st eight-oars 
start at the same time from Jesus Sluice Lock and Baitsbite 
Lock and meet at the Railway Bridge. Find the rate of the 
stream. 



7. Simplify 7== + 7== . 



Exercise— XLI. (As far as Chap. XXX.) 

1. Find a number such that if 5, 11 and 17 be successively 
subtracted from it the sum of the third, fourth and sixth parts 
of the respective results shall be equal to 19. 

2. Solve the equations : 

„. x-3 2,.^ . - x + 6 

(1) -8--9(*5-*)-'^=-rr- 

l-x 



(2) j^—=l. 

3. If y be equal to the sum of two quantities, one of 
which is constant and the other varies as ^, and if when 
x=2,y=*I, and when x-3, y = 12, find the value of jp which 
will make y= 19. 
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4. If a, h, c are in continued proportion, proFe that 
f- + -j:(- + yjisa ratio of equality. 

5. Find the sum of n terms of an arithn^tical series 
whose first term is - and whose constant diflference is - . 

4 2 

6. The 5*** term of an arithmetic series is 9. Find the 
sum of 9 terms. 

7. A baker chai^ges 9^. for a loaf which he represents as 
weighing 4 lbs., but which really weighs 3 lbs. 12 oz. After he 
has sold a certain number of loaves, he is detected and fined 
£5, and thus loses five shillings more than he has cleared by 
selling short weight. How many loaves does he sell ? 

ExEECiSB — XLII. (As far as Chap. XXXI.) 

1. Solve the equations : 

(1) 1(30^ + 8)- \x^^{x^2)\=a!-S, 

fo\ ^QQ""^ 100 -fy 50-a7 _ 50-fy 
^^) ""T""""*""'- 4 - 7 ■■ 

(3) 11^*4-1=4(2-^)*. 

2. A person started at the rate of 3 miles an hour to walk 
to a railway station in order to catch a train, but after he had 
walked one-third of the distance he was detained 15 minutes, 
and was obliged in consequence to walk the rest of the way at 
the rate of 4 miles an hour. How far off was the station 1 

3. If y be equal to the sum of two quantities, one of 
which is constant and the other varies inversely as x^, and if it 
be found that when ;r=2, y=8, and when ^=4, 2^=5, find the 
value of y when a: = 3. 

4. Sum the following series to n terms : 

(1) 2 + 4+6+ +2n. 

(2) 1 + 3 + 9+ +.'1— V 

(3) in which the general term is 2» + 3n - 2. 
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6. The product of the first five terms of a geometrical 
progression is 243. Find the third term. 

6. Two vessels contain mixtures of wine and water : in 
one there is twice as much wine as water, in the other three 
times as much water as wine. How much must be drawn off 
from each to fill a pint' glass, in order that its contents may 
be half wine and half water '/ 

7. Find the square root of 41 - 24^2. 



Exercise— XLIIL (As far as Chap. XXXI.) 

1. Extract the square root of 

1 -4a?+ 10a:*-20a^ + 26a?*-24a:«+ 16d;». 

2. What is the coefficient of d?* in the quotient obtained by 
dividing (1 -2ip)» by (1 + Zxf ? 

3. Simplify 34^M + 2^686-4<y250. 

4. If ^ varies as y+2^, and y varies as x^ shew that x 
varies as z. 

The per oentage of candidates who pass the General 
Examination varies inversely as the number of days' training 
for the boat races. When there are 20 days' training, 50 per 
cent. pass. How many pass out of 250 when there are 25 daya' 
training? 

5. The sum of 7 terms of an arithmetical progression is 
35. Find the sum of the first and last terms. 

6. In a geometrical progression of 7 terms the middle 
term is the 7^ root of the product of all the terms. 

7. If a : &=c : d and a' : V=^d : d\ shew that 

,. pa qal _pc , q(^ ^ 
^""^ T'T'd'W 

03) if also ab'=a% then will cd'=&d. 
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ExEKCiSB— XLIV. (As far as Chap. XXXI.) 

4-V3 



4+V3' 



1. Find to five places of decimals the value of 

2. Subtract 1=1?^ ftom ^-|±«# . 

3. Solve the equations : 

(2) ^j^t^t^. a?+y=6. 

y X ^ 

(3) V(«y)=18; ^/a?-^/y=3. 

4. If p : ^=0? : y, prove that 

(1) 2p-h3q : 2p-3g=2a?+3y : 2j?-3y. 

(2) p^-^:a^-y^'mpq:xy. 

5. Prove that if the square of the sum of the first n— 1 
numbers be subtracted from the square of the sum of the first 
n numbers, the remainder is the cube of n. 

6. A wine-merchant has a certain quantity of sherry, 
worth 30 shillings a gallon, and twice as great a quantity 
worth 20 shillings a gallon. He mixes them and sells them at 
28 shillings a gallon, and the profit is the price of 108 
gallons of the mixture. How much has he of each 1 

7. Find by summing an infinite geometrical series the 
time between five and six o'clock, (1) when the hour and 
minute hands of a common clock are together, (2) when they 
are opposite. 

ExEBOiSE— XLV. (As far as Chap. XXXI.) 

1. If ii?*+^+;afi=0, shew that (a?+y+4f)"=27«y^. 

2. Simplify 
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3. The sum of two digits composing a number is 12, and 
the product of the number by the difference of the digits is 114. 
Find the number. 

4. If the sum of two numbers be multiplied by the sum 
of their squares the result is 520. If the difference between 
the numbers be multiplied by the difference between their 
squares the result is 40. Find the numbers. 

5. Shew that the sum of the first seven terms of an 
arithmetical progression is equal to seven times the middle 
term. 

6. The sum of 8 terms of a geometrical progression : tlic 
sum to infinity B 16 : 25. Find the constant factor. 

7. If r = ;7 = 7 ^^^ Py 9y ^ ^^ ^°y m^tipliers, prove that 
each fraction will be equal to jT^ Tr~?» ^"^^ hence shew 
that if ^ — ^ ^ — 



2a-b-k-1c 2b-c + 2a 2c-a + 2b^ 

.„ 2x + 2i/-z 2y'^-2z-x 2z-\-2x-y 

then will — = -^ — , = ^ 

a c 



Exercise— XLVI. (As far as Chap. XXXI.) 

1. How may a bill of £30. lis. be paid in guineas and 
sovereigns ? 

2. Extract the cube root of 

27 a^ + 54r* 4- 225r* + 260r» + 525r^ + 294r + 343, 

3. Solve the equations : 

(1) ^a2'¥x)-Jx =2, 

(2) i»« + y» + ;2r« = 29, 
xy + za!-{-yz =26, 

x-^y—z^ 6. 
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4. Find the value of 



fx — d^ x-2a-^h , a + o 

( — rl jsr> when ;c=— ^- . 

\x-hj x + a-2b^ 2 

1 2 11 

6. Sum-, — -, — -r> toSISterms. 

JL 3 o 

6. Insert 4 geometrical means between 3 and - 729. 

7. Find the price of eggs per dozen when two less in a 
shilling's worth raises the price one penny per dozen. 



ExEECiSE— XLVIL (As far as Chap. XXXI.) 

1. Sum the following series : 

2 1 

(1) - + 10- + 20+ tol2terms. 

(2) 1-| + |^- to infinity. 

2. Extract the fourth root of 1400 - 600 V5. 

3. Solve the equations : 

(1) x{x^-7x+l2)==^0. 



(2) 



S.'»''i-^(4x-x^ 



4. Simplify 



(3) 6x+7y = 5xp, 

1z + 27x=8xj:;. 

2* X (2* -^)" 
2«+i X 2"^ • 



5. The sum of j£27 was divided amongst three persons so 
that their shares were in arithmetical progression, and the 
number of sovereigns in the greatest share was equal to the 
number of half-crowns in the smallest. Find the shares. 

6. The sum of five numbers in arithmetic progression is 
15 and the sum of their squares is 55. Find the numbers. 

7. In how many ways may a debt of £3. 5s. be paid with 
crowns and florins ? 
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ExBKCiSB— XLVIII. (As far as Chap. XXXI.) 

1. Resolve into elementary factors : 

(1) 14:B*-37a?+5. 

(2) (l+a)2(l+c«)-(l +(?)'(!+«'). 

(3) m*-n*+2n(«i' + n')-(m+n)'(w-n)! 

2. Multiply 

a*— fea*""^ a? +<»"•"■*«* by a*+'ba*~^x-ca*''^x^. 

3. Simplify the expressions : 

(1) j(a-r-ijii 



m-t-1. 



(3) 2 



4. A and ^ are two towns situated 18 miles apart on the 
same bank of a river. A man goes from ^ to ^ in 4 hours, by 
rowing the first half of the distance and walking the second 
half. In returning he walks the first half at the same rate as 
before, but the stream being with him, he rows 1^ miles per 
hour more than in going, and accomplishes the whole distance 
in 3^ hours. Find the rates of walking and rowing. 

6. Sum 1, — -, 5", ... to infinity, and find the value of 
the recurring decimal '281313 



6. In an arithmetic series of which the first term is unity 
the sum of the 6^ and 10^ terms is 37. What is the series ? 

7. Insert 5 geometrical means between - and 243. 

EzEBOiss— XLIX. (As far as Chap. XXXI.) 

1. Solve the equations : 

(1) i^9a?4-l+N/4:i?-3=13. 

(2) 30a?«- 49a? +20 = 0. 

(3) a;»+y»«34;4p"-y2+ v'(^-y«)=20. 
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2. Insert 5 arithmetic means between 5 and % 

3. The sum of the odd terms of a geometric series of six 
terms is 147, and the sum of the even terms is 294. What is 
the series ? 

4. A man's marks in an Algebra paper vary directly as the 
number of lectures ho has attended in a month. If he attends 
twelve lectures he obtains 30 per cent, of full marks. What is 
the minimum per centage for passing, if he exactly obtains this 
minimum, having attended ten lectures ? 

5. Two vessels contain mixtures of wine and water : in one 
there is three times as much wine as water, in the other five 
times as much water as wine : how much must be drawn off 
from each to fill a third vessel which holds 7 gallons, in order 
that its contents may be half wine and half water ? 

6. Find a fraction such that if its numerator be diminished 
by 1, its value becomes - , and if its numerator and denomi- 
nator be each increased by 1, its value becomes -. 

7. Find positive integral solutions for the equation 

7a74-lly=47. 



Exercise — L« (As far as Chap. XXXI.) 

1. Simplify : 

(1) (23-8^/7)* 



(2) 



3^3-272 

n/3-V2 • 



/ON V3 + I . J^S-l 

^^^ ;73=T 73=rr 

2. A wine merchant has two sorts of wine, one sort worth 
2 shillings a quart, and the other worth ts. 4d, a quart ; from 
these he wants to make a mixture of 100 quarts worth 2s, 4d, 
a quart How many quarts must he take from each sort? 
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3. Sol 76 the equations: 

21 10 



(2) 2a? + y + 6V(2j;4-y + 4) = 23, 
4a?3-6a? = y2 4.3y, 

4. Shew that in any arithmetic progression of 5 terms tho 
sum of the first and last terms is in a constant ratio to the 
sum of the intervening terms. 

5. If a varies jointly as h and c, and a is 6 when & is 10 
and c is 20, what is a when h is 20 and c is 10 ? 

Six clerks can copy six sheets in six hours : how many can 
copy a hundred sheets in fifty hours ? 

6. Resolve into elementary factors 15a?* - 32ic* — 25a? + 42. 

9 3 1 

7. Find the sum of ^--r + --'.,.,, ad infinitum. 

o 4 2 



PAET II 

EXERCISS— 'LI. 

1. If a=5, 5= -^ , <J=10, r=:4, find the value of 

I (^V-i |"andof V(-adc)-^(a«+<^+ ;/(a^ + ft<^+6). 

2. Multiply iP»+2«"-3ii?-6 by «8-2«»-3a?+ 6, and diTide 
the product by ar*-7aj"+ 12. Test the result by making d?= 1. 

3. Resolve into their elementary factors : 

(1) (a2j?+aa?y. (2) a;a-2a?-195. (3) 4a«&»-(aa+6«-c«)*. 

4. Find the h.o.p. and the L.O.M. of dj3+4a?"-5 

and a:"- 7^+ 6. 

5. The product of two algebraical expressions is 

^- — -4 + 4^ + 4^, 
and one of them is 

find the other. 

6. Solve the equations : 

(i)|(-e)-A(-i3l)=i5-|(i9-|). 

(2) 19^+24l2^»539; 133« + 108l2^»2561. 

(3) «*-l&c + 77 = 0. 

n. 8. Ex. * 
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7. The sum of two numbers is 10 and the sum of their 
squares is 58. Find the numbers. 

8. What is the number which, if added to each term of 
the ratio 5 : 3, makes it three-fourths of what it would have 
become if the same number had been subtracted from each 
term? 

9. Multiply V» + V^ + Vc by Va - V& + %/c, 

10. Shew that a+(ft+c)=a+& + c. 



EXEBCISB — LII. 



1. Find the numerical value of 

+ « / ^. whena=^andft=-2 



2 Simnlifv (^-g)«'-^(g-«)y-^(«"^)^ 
I. simpiity c«-&c-ca+aft 

3. Solve the equations : 

iw ^— 1 ^— 2 _ g-5 a?~6 
^^ a?-2 ;i?-3~d7-6 a?-7' 

(2) 67ii?+232/=275; 19a?-6y=3. 

(4) «»+y'=351 ; «-f y=9. 

4. Resolve (a5+«f)(c"+e^2)+(^(a?+6»-c"-d^ into two 
factors. 

5. Two numbers are to each other as 2 : 3, but if each if 
increased by 15, they are to each other as 7 : 9. Find the 
numbers. 

6. Find the square root of 

9a?* - 1 2;r> + 3 la?2y« - 20ii?y» + 25y* 
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7. Sum the senes : 

(1) 3, 1, -1, to 15 terms. 

(2) n+ 1, 2n + 3, 3n + 5, to n terms. 

8. There are two masses, one of gold, the other of copper, 
such that if albs, be added to the former, the resulting masses 
will be in the ratio m \ n\ but if (lbs. be taken from the 
latter, the resulting masses will be in the ratio n : m. Find 
the weight of each mass. 

9. Find the time between 4 and 5 o'clock when the hour 
hand is as many minute divisions in advance of the minute 
hand as the minute hand is past 12. 

10. Shew that a— (& + c) = a-ft-c. 



EXBBOISE — LIU. 

1. Multiply 

a:'-3aa'+4a'a:-6a' by a*-2a'a? + 3a*ic2-4iMJ*+6«*. 

2. Divide a'-a"a?+3a*;»*+3a^;j?*-air' + aj* by a'+aa?+fl!*, 

3. Simplify 
2a^-«|8-9iC» + 13a?-6 



(1) 



7^-19a;"+17a;-6 ' 



a?+l 1 1 — 2a? 

4. Solve the equations : 

(1) ^ + ^=4+5=2. 

(2) V(*-4)+Va>=-^, 

(3) ^-^-l^^^l- 



3-2 
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6. Find the product of a* a"^, ,y(a*), a", y(a") and 

6. If a : (=<; : cf, shew that 

7. A boy's age was twice the number indicated by the 
clocky and his father's age was 4 times that of the boy. The 
sum of their ages was 60. What o'clock was it ? 

8. The fifth term of an a. p. is 7, and the 9th term is 13, 
find the 13th term. 

9. There is a number consisting of two digits whereof one 
is the square of the other. The number exceeds that formed 
by reversing the digits by twice the excess which results in 
the case of the next whole number when the like operation is 
performed with it. Find the number. 

10. Shew that a-(6-c)=»a-6+c. 



'Exercise — ^LIV. 

1. If a=l, &=3, c=6,rf=7,/=0,find the numerical value 
r « r c-^d 2& + 2C+/ ^ ,- 

2. Shew that 

ar(y+;2f)(y*+;2f*-«^+y(a?+4f)(«*+««-y') 

+4f(a?+y)(aj*+y'-a^=2ay4f(a?+y+;er). 



3. Reduce 



'^y^^'^)»-^ to its lowest term. 
0^+2 



4. If *=^S^, 



shew that a±M^ Ja'}>^ef'^\ab 

shew that &+aa^-(a-6-c)"+4flt- 
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6. SoWe the equations : 

(1) i(a?+16)+^(24-a?)=|(2«-3) + ^(8a?+6). 



(2) ??? + l=300 



X a?- 10* 

(3) ^ + l^=2«,_8; ^+2y=Jto+4. • 

6. The difference between the squares of two consecutive 
numbers is 1503. Find the numbers. 

7. Multiply a?* +47^ + 1 by a?* -a?* + 1. 

8. Ifa:6=<? :<t shew that a(a+6+c+rf)=(a+&)(a + c). 
9« Sum the series 4+2^^ + 2 + ... to 10 terms. 

10. Shew that oBy » yx, 

EzEaoiSB— LV. 

1. Multiply a+mx-na^ by a-mx-^-na^. 

2. Find the value of 

3. Find the L. CM. of 

6 {a'b'ral^, 36 (a» + a&*) and 7 (a6»+ 6«). 

4. Simplify 

m ^-y ^ ^ ^-^ 

(2) 2 

1 ^ 
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5. Solye the equations : 

(1) aj»-3a?+2=0. 

(2) V(«+3) + V(a?+8)=6V«. 

(3) aj*(a?+y)=:80=«*(a»-3y). 

6. If m gold coins are equal in weight to n silver coins, 
and p of the former equal in value q of the latter, compare the 
values of equal weights of gold and silver. 

7. Ifa:&=c:^, 

shew that a*— a5+6" : oft+orf— ftc=c"-crf+d' xcd—ad-^-hc, 

8. Extract the square root of 

9. The first term of an arithmetic series is n'— n + 1, and 
the common difference 2, shew that the sum of n terms =n'. 

10. Shew that {X'»ty)x-xz-\r yz, 

EXEBOISE — LVI. 

1. Find the difference between 

/(w+«)'+w(n+V+«(^+m)' 
and 

(i»+n)(/-w)(/-«)+(n+/)(w-0(m-n) 

+(;+w)(n-0(n— m). 

2. Find the h.o.f. of aj"— 6ic*+lla?-6 

and aj» - 9;»* + 26a? — 24. 

3. Multiply i-?*=?^byl+?^. 

4. Solve the equations : 

(1) V(a?+6)->/(16;r+3)=Va?. 

'2^ ^^-^"y 10a?-13 8a?-30 5^-4 

(3) ez?+^±y=io 2... 

• ' a?+y a?-y 3 '^ 
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5. Tho sum of the squares of three consecutive efoen num- 
bers is 1460. Find the numbers. 

6. Find the cube root of 

8aj«-36ir« + 66aj*-63aj»+33«8-9«+ 1. 

7. In a certain a. p. the sum of the first and last terms is 
one-tenth of the sum of the whole series. Find the number of 
terms. 

8. Multiply «'+«*+ 1 by «-^+«t+ 1. 

9. If a : d=5 : <?=c : d^ 

shew that *Ja}>->c n/5c4- n/65= ^/{(a+&-f c) (&+(? + ^}. 

10. Give a proof of the Rule of Signs in Multiplication. 

BXBROISE— LVIL 

1. Prove that (a»+3a+l)2=a(a+l)(a+2)(a + 3)+l. 

2. Divide (aj* — y£f + ^a^ by a^-yz, 

3. Find the l.cm. of 

a^-a^, a*+3aa?+2aj* and a'+oa?— 2^*. 

4. Simplify the following fractions : 

/o^ -5 5_+_i^. 

^^ 2a;+l l-2a? l+4aj«' 

6. If ay+&a?=a and fty— aa?=&, shew that «*+y'=l. 

6. If 2a+3& :3a-2ft=2<:-rf:c+2ei 
shew that da-^b : a— 56=3<;+^ : Sd-c. 

7. Three numbers are in continued proportion ; the sum 
of the least and greatest is 51, and the sum of the two greater 
in 60. What are the numbers ? 
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8. Diyide a?*y"* + ^"* by a^y" ' — y"* + x'K 

9. A man borrows eyery year ^26, upon which he pays 
interest at the rate of 4 per cent per annum ; in how long a 
time will the interest amount to ^91 ? 

10. Proye the rule for finding the Highest Common Fac- 
tor of two algebraical expressions. 



BXXBOISB— LVIII. 

1. If a = 1, &s 2, 6= 3, find the numerical yalue of 

2. Divide aj*-i-10aj»+35«»+60a:+24 by x-\-\, 

3. Solye the equations : 

(1) 30?- ^ -4=— 3 12- 

(2) 2^^14=18; ??^ + 16 = 19. 

(3) (2a?+y)'-y=2(3+o?); 2a?+3y=6. 

4. If ip=&+c, y=c+aand ^=a+&, 

aj* + w' + ;»' — 3ojy4f 

5. Two cisterns of equal dimensions are filled with^'vyater, 
and the taps in both are opened at the same time. If the 
water in one will run out in 6 hours and that in the other in 
4 hours, find when one cistern will haye twice as much 'water 
in it as the other has. 

6. Extract the square roots of 

(1) 49o^+112a?* + 70oj» + 64.tJ*+80a?4 25. 

(2) »*-4a?^ + 2a?^ + 4«-4a?t+jj* 



EXERCISE LIX. 4 1 

7. Compare the arithmetic and geometric means between 

6 J and 16. 
4 



a If 






then will g^-ny _ V'{as+hf) 

9. Find a factor which will rationalize 3 V5 - 5 \/3. 

10. Prove that - = — . 

y my 



Exercise — LIX. 

1. Shew that (a2+6«+4oft)«-(a2 + 62)2^8a&(a-»-&/. 

2. Divide ^s-Saa^+Sa^dP-a^+ft' by a?-a+ft. 

3. Simplify 

1' 1 1 1 

^^^ 2(a?-l)>""4(a?-l)"^4(^+l)'"(a?-l)2(^+l)- 

4. Find theH.CF. of 

6a?*-26aV-9a* and 3a:8_i5^|^+^2^«5^8^ 

5. Shew that if a : h=c idjOd+be: ^M=a^-hc^ :ab+cd, 

6. A can dig a trench in half the time B can, and B can 
dig it in half the time C can. All working together can dig it 
in 10 days. How long will each take to dig it by himself ? 

7. The sixth term of an a. p. is 23^ and the eleventh term 
is 43 ; find the 18th term, and the first. 



8. Simplify (^^^^^% 
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9. If AooBCy and when ^=6, ^=9, (7»10; find the 

21 



2 
value of -4 when B=*l, and C=^, 



10. Prove that x >< j = r^. 



EXBEOISB— LX. 

1. Divide aj*+y*-jK<+2«V-2««-l by ««+y«-««-l. 

2. Find the h.o.f. of 
a?"+a^-8«'+12a?"-a?-21anda?"-3a^ + 0aj*-4j^-3. 

a Simplify 



4. If a : 5=(; : £^ shew that 

5. What fraction is that to which if ^ ^^ added the result 
18 the same as if it had been multiplied by 2 r 1 

6. Solve the equation : 

1 1 

^'*'2 2"* 3;i?+l7 



/p+7 «+6 aj*+12«+36* 

7. What is the cube root of 

27«"+64a?'' + 9a;*-28aj»-3j?*+ 6JP-1 ? 

8. Apply the principles of Variation to solve the following 
question. If 7 men can dig a trench 27 yards long in 36 days 
working 6 hours a day, how many can dig a trench 81 yards 
long in 15 days working 9 hours a day ? 
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9. Find the sum of the series I-5 + s"— *o ^ terms. 

10. Prove that t-*'^'"^* 



EXEBOISE — LXI. 

1. Simplify 26a- 196-[36-{4a-(66-6<?)}]-^8a. 

2. Prove that 

• (a+ft)«-(6+<?)'+((j-a)*=3(a+6)(&+c)(a-<?). 

3. Divide «r*-y*+i8*+2aj8;2f«-2y»-l by «»-y«+;»a-l. 

, „ 2*8+1,, ., .47+6 , 2«" 

4. From 7- take the sum of -= — r and — — : . 

a—X ar — 1 a;+l 

6. Solve the equations : 

„. 60-» ar-6 - 24-3« 
(^^ "14 7"="^ ~' 

6. Find the H. a F. of 
3Jf*-28«»+68«»-76a:+84 and llaj*-81aj»+34d7«-61»+63. 

7. After A has received ^10 from B he finds that he has 
£6 more than B ; they have ^40 between them : what sum 
had each at first ? 

8. If a :b=c :d=e :/=... 

shew that a + c+« + ... :6+<i+/+.., 

I 1 

=a(a»+c*+^+...)": (6*+rf» +/■+...)". 

9. A person being asked his age, said that a certain num- 
ber of years ago (^th of his age) he was using continuously a 
certain figure, which was half as great as the second figure in 
his age then, and which he had now ceased to use : but after 
the lapse of the same time as before, he should use that figure 
again. How old was he ? 

10. Establish the rule for finding the Lowest Common 
Multiple of two algebraical expressions. 
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EXSBOISE— LXII. 

1. Divide 

2. Simplify the expressions : 

^^^ (a-c)(a-6)(a-c)(&-c) ■*■(&-<?) (6-a)' 

3. Solve the equations : 



/,\ « , "^-^ 3j?+4 7^-4 , 5^7+1 

(1) 2^-1+-^ _=-_ + __. 

(2) |=6-2y; ?^^_y+l = 0. 

(3) &r2-j?=6. 

4. Four bells toll at intervals of 3, 7, 12, 14 seconds re- 
spectively, and begin to toll at the same instant : when will they 
next toll together ? 

5. Find the h.o.f. of 

a^- ^ _ 7^ + 8^+ 4 and a^ + 5j^'¥lx-\-2. 

6. A number consisting of two digits is such that when 
divided by the sum of the digits the result is the second digit, 
and if the digits be reversed the square of the number thus 
formed is four times the cube of the sum of the digits. Find 
the number. 

7. If a:b=c:(f=e:f, 

shew that <ie : ace+b(if-^<icd^^: e'4-/'+«"dl 

8. Divide d^ - 5V by a + cj? to four terms. 

9. Divide j^ - 2 («* - ar"^) + 2 (ir* - a;"*) - »-* by «* - «-*. 

10. Shew that -- +^ = ^^ ^ . 
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EXBROISE — LXIIL 

1. Simplify 

(a+ft+c) (a + 6+rf)+(a+c+<f) (ft+c+<f)-(a+6+c+£?)». 

2. Find the l.o.m. of 

2l4P»~13j?+2, 2ar2-l&r+2 and 12«'-7»+L 

3. Shew that 

4. Solve the equations : 

. . 4jy~6 _ 6^-13 _ 4_ 
^^ 18 10 "IS* 

(2) •64?+-6;i?--8 = -76a?+-25. 

(3) J^~x-S:^0. 

6. Divide a4-2+a"* by a' -a"^. 

6. Says ^ to ^ : '* Thirteen years ago my age was four 
times yours, but in thirteen years' time it will be but double 
your brother's, who was not then bom and who is eight years 
your junior." How old was A when ^s brother was bom ? 

7. The difference between two numbers is 8, and their 
product 240. What are the numbers ? 

8. A suspension bridge is constructed over certain straits 

en 

which are 2 ^ miles wide. Each chain of the bridge is to be 

DO 

longer by 12 links than the width of the straits. The length 
of a link in feet : the number of links in each chain =5 : 8i 
Find the number of links in each chain. 

9. Find the square root of 82 + 10^21. 

10. Shew that t — 5 =» -"1 . 

b a ad 
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ExxBOisia— LXIY. 

1. Divideflj*-a?'-2 by aj»-a7+l. 

2. Find the h.o.f. and L.O.M. of «'+2d7~120 and 
a^-2a?-80, 

3. Shew that 

(1) (a?-y)»-«'+y'=3«y(y-^), 

(2) a»-262=2(a-&)«-(a-26)«. 

« ('-•t-')('"-*")-('-t)' 

4. Simplify 



(1) 



a?-ft a-» (a?— a) (a?-6)* 



5. Solve the equations : 

(2) 10*=ll-l^; 8y=17-^. 

^^' x-Z " «+3 " aJ»-9 • 

6. What number exceeds its square root by 306 t 

7. If a : b=c : rf=d :/ shew that 

8. Find the continued product of 

Va+V&+V<J, V«+V&-Vc, N/a-V&+V<?, v't+Vc-Va* 

9. A man receives vrages at so much a month, which are 
to increase by one shilling every month till they reach JBS» 
At the end of the first month when he receives £S they have 
averaged 12 shillings a week. How long has he been receiying 
them? 

10. Establish the rule for finding the Square Root of an 
algebraical expression. 
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BXBKCISB— LXV. 

1. The product of two algebraical expressioiis is 

4^ + ll4r* + 81, and one of them is 4a?"+a»*-184f+27. 
Find the other. 

2. Divide a*(6-c)+6*(<'~») + <5*(«-ft) by 

(a-6)(6-c)(c-a). 

3. If »+y+af=0, shew that a^-^f^+i^=Sayz. 

4. Solve the equations: 

(1) ^/(a? + 18) + ^/(^-18) = 6. 
/ON 2.6 3 4 

(3)(ir-9X*-7X«-6)(»-l)=(«--2Xir-4Xd^-6X4?-10). 

6. From the expression (a+ft)(a— 6)=fl^— &^ find the 
products of 79 by 81 and 118^ by 121}. 

6. I want to fill a shelf two feet long with books, some of 
which are two inches and others 3 inches thick. In how 
many ways can I do it ? 

7. Prove that if the cube of any number less than 100 be 
added to the cube of the number formed by reversing its 
digits, the sum will be divisible by eleven times the sum of 
the digits of the original number. 

8. If a : b=e : d, shew that 

9. Extract the square root of 

a?5-2a'"l«V4.2a6a?»+a'"B a?B — 2a«jpB+a6. 

10. Establish the rule for finding the Cube Boot of an 
algebraical expression. 
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ExEROiSB— LXYL 

1. Find the h.o.f. of a*+2a%-7ei^+84i&^-6&* and 
a' + 4kl* - -IflW^' - 14a«6' + oft* + 15*». 

2. Solye the equations : 
J?— 4 47—6 tf'— 7 x— 8 



(1) 



a;- 6 a?-6 a7-8 »-9' 



(2) aa?+&y=»Mjy; -+-=n. 

3. ^ and B can do a piece of work in 8 days, B and C 
can do it in 12 days, and A, By and (7 can do it in 6 days. In 
how many days can A and C7 do it ? 

4. Simplify 
a?»-ll«»+39d7-45 



(1) 



34?*-22fly4-39 



. dy-4--3/p*-f-4y^-ayV 
jr-8 - 2d7* + 12y*-3a?*y* 

5. Ifa^+62==i=,c"+c?",shewthat(flkJ-W)'+M+^y=l- 

6. If the constant difference of an a. p. is eqnal to twice 
the first term, prove that the quotient of the sum of the 
series divided by the first term is a perfect square. 

7. If a, 6, Cy d.,.l be n terms in a Geometrical Progres- 

1 I 

sion, shew that (dbcd..,l^=(fll)\ 

8. Multiply fl?+y*+^* by a?-y*+4f*. 

9. Find the square root of 41 + 24V2. 

10. What is meant by the symbol a" ? What is meant by 
the symbol ma ? 
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EXEECISE — L XVII. 

1. Divide ofi-^-pa^ + (p - ^^ + r) a?* + ip^—pg) a^ 

+ (pq +pr — qr)sfi + p\x +pqr by a^+px+ r. 

2. Find the H. c. F. of 

ar^ + 6^^-^ + 12a?-36 and x^ + a^ + a-^, 

3. Simplify 
a?^— .r + 6 



(1) 



«*-&»* + 4*'-l-#-15 ■ 



(2) (^i)G^!)-(l-i)(l-f)- 

^ * \ qs f^B «* r^ qr « { ' I r * i ' 

4. Divide J7 + 2a?' -707*- 12af* + 6 by 0?*- 347^ + 1. 

5. The difference bet^^een two numbers is 8, and the sum 
of their squares is 544. Find the numbers. 

6. A sum of money consists of shillings, half-crowns and 
sixpences ; it is worth as many shillings as there are pieces of 
money ; it is also worth as many half-crowns as there are shil- 
lings, and the number of sixpences is one more than the 
number of shillings. Find the number of eatoh coin. 

7. Solve the equations : 

(1) (4?-6) (o?*-6*+5)4-»=6. 

(2) j?* + 3j72^ = 55; vy-y^^^. 

8. A challenges ^8 to an archery match, agreeing that he 
shall lose unless he doubles j8's score. During the match the 
scores being counted, it appears that B^% is ten more than the 
half of ^'s ; but after this B only scores two for three that 
he did before; and consequently by the time that ^'s score 
has reached double what it was, A has won the match, having 

H. a Ex, *- 
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exactly doubled W% whole score. Required the scores when 
they were first counted. 

9. If a and /3 be the roots of the equation a^-^px+q^O, 
■hew that a*+fi^=:Zpq^p^, 

10. Shew that a* x 0^=0^'^, when m and n are positiTe 
integers. 



ExBsoiSE— LXYIII. 

1. Remove the brackets from the following expressions : 

(1) flk?-[^+rf{a-(c+6)-(c^-{c+6}-c)}]. 

(2) a?*-[4a:»-{&B"-(4;»-l)}l-(:»*+4aj"+6«2+4^+l), 

2. Divide 
12«*-26a36-8a^+10a6»-86* by 3a«-2a&+ft*. 

3. Find the H. 0. f. of 

3aj"-13;»*+23a?-21 and 6dJ»+a?»-44a? + 21. 

4. Simplify the fractions : 

" ( __3_ _2 2_| ( 6 6 5 ) 

6. U a:b=c:dy shew that a : 6=(V«+ Vc)* *. {>/b+y/d)\ 

6. ^ and ^ set out to meet each other from places which 
are distant from each other 1425 miles. A travels 5 miles the 
first day, 7 the second, 9 the third, and so on; ^ trayels 
4 miles the first day, 6 the second, 8 the third, and so on: is 
how many days will they meet ? 

7. Fiad the cube root of 



EXERCISE LXIX, SI 

8. If a and S be the roots of the equation pa? + ^o; + r » 0, 
shew that 

a+/3=-^ and aj8=-. 



9. If t^-i T- and «— ^=*.— r-, shew that 

1 — yjx t ' 



*=l + 2V^ + 3a?+4a?^ + 



10. Shew that {cTT^^T* when m and n are poBitiye 
integers. 



EXEBOISB— LXIX. 

1. Find the value of 

2. Find the H. a f. of 
m^-po^—j^a^—^x-^p^ and Za^—7pa?-^Sjp^x—2p^, 

3. Simplify 

, . a'+a+y+&+c* + c+2a6+2gg+2fec 

,. ( arb'-2a*h*-^a^b* \i 

4. Solve the equations : 

m ^^«±^ /ox V(12-a?) _ 3. 

^^ V:p Va ' ^^ 6 2 + V(12-4?) ' 

. a^-l flH» + l _ (4) aj8+«y=36) 

^^'^ (4?-l)»^(4?4.1)*~^" j/»-^= 6J- 

6. A mixture of a certain quantity of brandy with 20 
gallons of water is worth 25 shillings per gallon. If the 
brandy be worth 30 shillings per gallon, how much brandy is 
there in the mixture ? 
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6. Extract the square root of 

7. If a : &=c : d^ shew that 

8. Sum the series -9-7-5- to 20 terms. 

2 11 

9. Sum the series 3 + 5 + 24 "*" to mfinity. 

10. Discuss the meaning of the symbol cfi • 



EXEROISB — LXX. 

1. Express in factors 

(1) 1 -"S^ZftT and (2) 1 ^^, 

2. Simplify 



«"-l ay"+l a:" + l iB"-r 



3. Solve the equations : 

(1) -J-^ + (:c-2)«=(;»-l)« 

(2) (a?+ll)* + (a: + ll)* = 6. 

(3) aj* + 6d?y=14; y«+6a?y=13. 

4. I have a sum of money, consisting of sovereigns and 
shillings, in my purse, which is worth 13 crown pieces : but if 
the sovereigns were shillings and the shillings were sovereig^nsy 
I should want 4 shillings of being better off by 21 guineas 
What is the state of my purse ? 

5. If x=- and y^- , shew that 



2r=l-fa7+a»' + 4j?" + 
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^ ,- a+& c . ,, , d*+a6 c'+cci? 
0. li — £ = J, snew that -r — rs = —3 — 5^ . 

7. If a% 6*, c* be in a. p. shew that t — , , — 7 are 

in A. p. 

8. Apply the principles of Variation to solve the following 
question. Nine horses having 4 feeds a day can be kept for 
3 weeks for j£12. Ss. OfdL : what will be the cost of 15 horses 
for 36 days with 3 feeds a day ? 

9. Find the square root of 25 ~4V21. 

10. Shew that a'^^l. 



ExBBonn— LXXI. 

1. Find the h.o. p. of a?* + 4«*+16 and «*-a' + 8x-8. 

2. Resolve 4(a^ + dbf - (a:' + y* - a* - &■)' into four factors. 

3. Solve the equations : 

(1) (Ufye{bX'¥ay); bxy=c{ax+by). 

(2) a^(aa?+3&y)=4a&»; y\Zaaf+bt/)=^ia^b. 

4. A starts from C and travels towards i> at a rate of 
6 miles per hour: two hours afterwards B starts also from C, 
and going 10 miles per hour reaches D four hours before A. 
Find the distance between C and D. 

5. If X :y : z : &c.=a :b : e : &a, prove that 

ap-hyz+xz'k-&c. _ d?'+2y'+3;g'-f &c. 
a&+6c+ca+.&c. "" a*+262+3(<»+&c. ' 

6. Shew that o' + ft' ; a' + 6* is greater than a'+6« : 0-+6. 

3 1 1 

7. Sum the series . + r;; + tt^ + to 11 terms. 

4 16 lv2 

H. Simplify .^ ,_r x ,_ , _ and - — -^ . 
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9. Form the equation whose roots are 0, 1, 2, —2. 

1 0. Shew that a"" = — . 

a" 



EZESOIBE— LXXII. 

1. Find the l. o. m. of ii^-a*-flw?(^-a), a^—c^y and 
(d?+a)«. 

2. Find the square root of 
9j^+6(a+6)ai»+(a»+2a5+7ft^a?2-|.2(a5>+6«)a?4-&*. 

3. Solve the equations : 

?^-9 
^^ 14 7(47-3) 21 

(2) (a?-l)(a:-2)+(a?-2)(a?-3) + (;i?-3)(a:-4) = 13^. 

^"^^ 2&^a 6' 8a^24& 2* 

4. A trader bought two pieces of calico of different quality 
for 30 shillings, a yard of the finer sort costing him as many 
shillings as there were yards in that piece. There were 
28 yards of the coarser sort, and 8 yards of this cost as much 
as one yard of the finer. Required the value of each piece. 

6, If ;8*=aj2+y', reduce 

xy 

to its simplest form. 

6. If a : h=c : d-e : /, prove that 

7- Simplify -^^;;^ --2^ . 
8. Find the cube of (a + x)^ - (a - a?)*. 
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9. If a man saves £300 in one year, £400 in the next, 
£500 in the next, and so on, till he has saved £5200, how long 
has he been saving ? 

10. Shewthat a"'-4-a"=a— ". 



EXEBOISE—L XXIII. 

1. Reduce 

(a? + y + ;2?)' + (a? - y — ;2f)" + (y - 2f - ^c)" + (sr - y - a:)". 

2. Find by involution the square of j?+dr"*-l and the 
cube of a— 2a'"^ + 3. 

3. Find the value of 

4. . Solve the equations a?i + y^=4j «*+y*=28. 

5. If a : "h^c : d^ shew that 

a^-vab : c2+crf=a6-6* ; cd-d\ 

6. Two casks A and B contain mixtures of wine and 
water; in A the quantity of wine is to the water as 4 : 3; in .8 
the like ratio is 2 : 3. If ^ contains 70 gallons, what must B 
contain, so that when the two are put together the new mix- 
ture may be half wine and half water ? 

7 Simplify : 

»(?-)U-q;-')-(?-)(5?^-')- 

(2) 4V(48)- 2 V(98) + 11 V(243)- 10V(300) + 7 VS. 



(3) ^/if^"^ 



3V6 r 

' 8. A and B walk over the same ground, going out one 

way and coming home the other, but they start in different 

3 
directions. A walks 3^ miles per hour, and B walks 4 miles 
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per hour. A wants t of a mile of being half-way when ho 
meets B. Required the length of the walk. 

9. Shew that if 2*=a+6+<^ 

(^-6)(^-c) ^ (^-a)>-c) ^ »-5)>-c) 
he ac ha 






1 1 1 
10. Prove that (oft)" = a" 5". 



Exercise— LXXIV. 

1 . Resolve into factors : 

(1) j^+J?-182. 

(2) (a2-26«-c2)a„4(52_^)i. 

(3) 2d?» + 3a;-2. 

2. Solve the equations : 

(1) («+3)(^ + 2)(dr+5)=(a?-3)(16;i? + 6) 

+ (a? + 3)(j?-4)(a?--6). 



«, (.-!)(,-!)-(..?)(.-!) 






(3) £Z1+1_1 0. 

3. Extract the cube root of 

8a^ - ^^a^y + 102;»V* - 1 71 J^2^ + 204a?V - 144ajy« 4- 64y«. 

4. A bill of £24 is paid in half-crowns and half-sove- 
reigns, so that there are 99 coins in all. How many are tbere 
of each ? 

5. Shew that if a : &=c : d^ 

(1) 'm,{a->ch)-vnh\m{c-\-d)-k-nd=a\c. 

(2) a* + c*:5* + (f*=a»c«:&2^. 
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6. A man setting out to climb a mountain rises in conso- 
cutiye intervals of 2 hours each through heights of 2000, 

1600, 1200 feet respectively. How soon will he get to the 

height of 6600 feet? Ezpbdn the double answer. 

7. The sum of three numbers in Geometrical. Progression 

is T= and the sum of their reciprocals is — - . Find the num- 
16 3 

bers. 

8. Smiplify rr^ "^ — Z~i=\ ' 

9. Write down the remainder after the p*^ term of the 
quotient in the division of aj"+ aT by «+a. 

10. Shew that if m is a whole or fractional number, and 
y/n, Vr surds, y/r cannot be equal to m -f Vw, unless m = 0. 



ExB&ciSE — LXX V. 

1. Divide a* -29a' -60a -21 by a*-6a-7. 

2. Find the h. o. f. of 

^-6air< + 2aV+32a'^-70a*a? + 49a' and 

3. Simplify 

(l\ 3a(ig' + aa?+a^ _ 2a^+3aa^-6a» __ 3a 3aa?-3a' 

(2) («¥ (ft^)' ^ (aV(&") . 
(6*)*ai (6^T 

4. Find the cube root of 

^-21^ + 4j:«+147«»-66:»«-— g-- «»+196«»-^a?+5^. 

5. Simplify (^r^^^y--a^y^-i 
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6. Solve the equations : 

(1) xy=db ; (x^ry) (a-6)=(^-y) (a+&). 

/«N « . «« '360? --05 « 2-6 + -006y 

(2) 2-4a?+-32y ;^ — ^'^4^—Z—J' 

•04y+l _ '07a?-'l 
•3 ~ '6 

(3) (a?+2y)(2a?+y)=20; 4a5(a?+y) = 9-y2. 

7. ^ and B set oat at the same time from two places 247 
miles distant from each other. A trayels at the rate of 9 
miles an hour, and B at such a rate that the number of miles 
he trayels per hour is 3 less than the number of hours at the 
end of which they meet. When will they meet ? 

& Find the sum of the series 1+3+9 + to 12 terms. 

9. If Y +^ ^® ^0^ greater than 8, and — + 5 not less 
than 10, find the integral value of x, 

10. If a and h are whole or fractional numbers and \Jc^ 
^d surds, and if also a-\-^c=b-hy/d, shew that a=b and 
c=d. 



EXEBOISE — LXXVI. 

1. Find the h.o.f. of 6{(^'-lj^){a-by, 9(a*-&*) (a~6y 
ind 12<aa-6«)». 

2. Find the square root of 49«* + 66^?^ + 30^:^^ + Sa?^ + y*. 

3. Solve^-the equations : 

(1) ;»«-34=|. 



(2) >/(2a?+l)+V(7a?-27;=vC3a?+4). 

(3) (?-??- i)(i + ?-??)=o. ■ 
V \a X / \ X a J 

. ^ X y 5 

^ .y X 2* ^ 
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4. A cannon-ball leaves a gun at sach a velocity in feet 
per second that its faal^ its fourth and its tenth parts together 
equal the difference between seven times its eighth part and 
39. Find its velocity. 

5. Sura the following series : 

,,, 27^18 67 . ^. 

(^> le-'is + SO-*- toeterms. 

(2) 3| + 2^+l| + to infinity. 

6. Simplify 

(1) liA i — Ts > aD<* (2) — = =- • 

7. If a : b=c : d=e :/, shew that 

8. If a+3 : 6+2=9 (6-2) : 4 (a-3), find the ratio a : 6. 

9. Form the equation whose roots are 2, ^ and — -. 

10. Shew how to find the square root of a+ >/&. 



BXBBOISB— LXXVII. 

1. Find the h. o. f. of 

a{cd-bey-hib{cd-'be){ae--bd)+e(ae''bdy 
and a(cd-hbey-2b{cd-^be)(ae'¥bd)+e{ae'hhd)\ 

2. Multiply together oa?— c, 6a? -c, c^—abs^, and, if 
a? =■ •— TT , shew that the product is equal to - ^ — j^ c*. 

3. Simplify ^_^_3^^.5^_2 • 
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4. A and B run a race; B has 60 yards starts but A runs 
20 yards while B runs 19 ; what must be the length of the 
<onrse that A may come in a yard ahead of ^ ? 

5. There are four numbers proportional, whereof the third 
is the product of the first and second, whilst the fourth is the 
sum of the second and third, and the product of the first and 
third is equal to the sum of the second and fourth. Required 
the numbers. 

6. Solve the equations : 

(1) V(2a?+9)-V(«--4)=V(a?+l). 

(2) a:* + a?y + y«=91; a? + ^/^+y=13. 

lis IS \ \ 

7. Multiply sf-t^x'^-¥Zy'^s? by «»-y». 

8. Square the expression 2 V5 — 3 V2 + ^ V6. 

9. There are 12 terms of an a. p. of which the first is Ir 

2 

and the sixth is — 1 ^ ; find theur sum. 

10. Shew that a simple equation can only have one root 



ExE&oiSE — ^LXXVIII. 
1. Divide 

by aa^+bas-he. 

2- Simphfy io^^9^--9y« ' 
3. Solve the equations : 

n\ ^^-*-'^ 7a?-13 _ 2j? + 4 
^ ^ 9 "^ 6;i?+3 " 3 ' 

(2) >/(10 + ar)-V(10-ir)-2. 
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4. Shew that if -x = = r- 1 then 

b-c e-^a a~b ' 

(a+6+c)(^+y-f;2f)=aaj+&y+cj2r. 

5. Shew that (2-**-2 x 2«)n-(2-+" x 4)=^ . 

o 

6. Find the H.O. f. of «V*+d?y+a?+a?*y4f*+yM-l 
and a?V'+ajy+a:-«»y;2fi-yM-l. 



7. Sunplify 



' V^ - .^ 



1 



ia?* + l «*-l 



8. If(a«+&2+<J)(;»»+ya+;2f«)-(aa?+fty+<»)*=0,8hewthat 
a: a?=6: y=c : z, 

9. A yessel has two taps, A for letting off water, B for ad- 
mitting it, and both taps being opened together, the vessel if 
full would be emptied in 6 hours. Now the vessel being 
already half-full, water is admitted by B for the time in which 
A could have emptied it, and then it contains as much as A 
could discharge in 100 minutes. Required the times in which 
the taps could by themselves respectively empty and fill the 
vessel. 

10. Shew that a quadratic equation has two roots and 
only twa 



ExEsoiSB— LXXIX 

1. SimpUfy (a?+^+l) + (a?*+~-lV 

2. Solve the equation 

b—a a-26 3a?(a— &) 



a-b a?+6 «*— ft* 



0. 



Z. 



Simplify 



{ (^)VJ j ' and { ^/ (ar-"'+-) y (^""^•) J 
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4. The pace of a tortoise upon a grass plot varies inversely 
as the length of the grass. If he can crawl 6 feet in a minute 
when the grass is an inch long, how long will it be when it 
takes him 20 minutes to travel 40 feet ? 

6. If - = r = -= prove that any one of these frac- 

a h c *^ 

tions IS equal to . VqX . V. , — • 

^ aa + po + yC + ... 

7. Extract the square root of 

8 -* ^ i* -*** 111 

8. If a and j8 be the roots of the equation aa^ + 5a? + c = 0, 
prove that the equation whose roots are ^ and - will be 

oca?* + (2ac - 6*)a? + ac = 0. 

a I 1 

9. If a?«-3 and ^^^» shew that ^^^2- 

10. Shew that the equation aj*+«M:+n=0 has its roots 
real and diflferent, real and equal, or impossible, according as 
m^> = or<4w. 

BXBROISB — LXXX. 

1. Divide 
a^(a-^l)''xy{x-y)(a+b)'~y'(b'-l) by x^-xp + u^ 

2. Resolve «*+ 2a^(aj»-y^)-y* into factors. 

3. Divide ^-;j(^ by ^ 

4. Solve the equations : 

(2) >/(6-^)+N/(5+^)=-;;/(|Ji)- 

(3) (a?+2y)«+6y=18-aB; 3y+2a;=5. 
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5. J3, Bi and B^ are 3 bottles, of which B oontaiiis 
2 quarts of water. If part of the contents of B be poured 
into ^x 80 ^ to fill it, and the remamder into ^„ it is found 
that B^ is two-thirds full, but if it be first poured into ^^ so as 
to fill it, and the remainder into Bxy it is found that B^ is half 
full Find how much B^ and B^ hold. 

6. Extract the square root of c^—a^ as far as the sixth 
power of X. 

7. Shew that a?*+2flw:»+3ft"«'-4a»jr+46* is a perfect 
square when \2ax= 76* — fl^. 

8. If one-third of the sum of the squares of the roots of 
the equation ad^+&;v+c=0 be equal to their product^ shew 
that &'=5ac. 

9. If j: + - =-, shew that 

(a+6-<?)»+2(6+tf-a)»+(c+a-6)»=2(6-»-c)«. 

10. Explain fully what is meant by the terms Ratio and 
Proportion, 



ExsAcnsE— LXXXI. 

1. Simplify : 

' l-^a^ ^ ' a^+2ac-&3+c" 

2. Solve the equations: 

^^' 3 2~^' 5 11 *• 

«— y a:+y 2' '^ 

3. DiTlde a-»-&+c+3aM+3aM by a*+6^4c*« 
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4. If a : h^c : d^ shew that 

a:6=(a*+c*)':(6*+rf*)«. 

5. Find the ooefficient of ^ m ^e product of 



6. A takes n + 2 steps to n + 1 of B% but n-2 of J?8 
steps are equal to n— 1 of A*fL Which is the quicker walker? 

7. The sum of n terms of an a. p., whose first term is a 
and constant difference 2ar, being equal to n times the sam 
ad infinitum of the a. p., whose first term is a and constant 

factor r, prove that r= r . 

*^ n-1 

8. A sets off from L to walk to Jf at the same time that 
B sets off from M to walk to L, When they meet A returns 
to Ly and then walks to 3f, which he reaches at the same time 
that B reaches L. Compare their rates of walking. 

9. What are the factors of Qj^-^a^-l^x-^- 12 ? 

10. Shew that a ratio of greater inequality is increased by 
subtracting the same number from both of its terms. 



EXEBOISE— LXXXII. 

1. Simplify 

H[('l-)-K4-')-IH-('-4)}] 

2. Ifj-^ — = ^ 7. = — T — , shew that 

(& - c) a? + (c - a)y + (a- 6)2? = 0. 

3. Find the H. c. f. of 

a?* + 4jj'-6a? + 2 and a;'-aj*-3j:* + 6a:*+3a?-3. 

4. Solve the equations : 

/^^ ^^ + ^ =1 



(2) 2(;c-i-aH^+(d?'-a^-}-a2. 
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5. If a^-^ax^-k-bx-k-c be exactly divisible by a^+px-^q, 
shew that p{p—a)=q—b and q{a —p) = c, 

6. Sixty gallons of rum and water are sold at two-thirds 
of the price per gallon that the ram cost^ and the merchant 
realizes a profit of 6 per cent. Find the quantity of water iu 
the mixture. 

7. If ^^ = r — prove that either of these fractions 

1 i. q{w—8)+r8—pto 
IS eaual to ^-^ 7^ r— ^- — . 

8. Extract the cube root of 

9. If a, &, c, c^ be in geometric progression, shew that 

(1) (a+6)2+(a-6-c+rf)"+((j+d)*=2(rt+rf)". 

(2) (a+6)»+(a-& + rf-c)5+(<; + d)« = 2(a+<^)» 

4-3(64-c)(a-c)(6-d). 

10. If quantities be proportional according to the alge- 
l raical definition shew that they are proportional according to 
the geometrical definition. 



Exs&oiSE— LXXXUI. 

1. Prove that 

2. Simplify (1) -\ L- + ^ ^ 



x—Za x+Za x+a x-a' 



3. Find the square root of 



-^i-^CT^i)^*?"!- 



H. S. JjX, 
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4. Simplify (1) 6n/8 + n/60-7V2-2>/18. 

(2) 4/40-6^^5- 

5. Solve the equations : 

(1) |v^+2V^= — . 

^ ' 2 yJX 

(2) a:*+12;c-365 = 2N/(a;*+12«-6). 

(3) (^+y)«+a?+y=12=2(aV+^)- 

6. A certain number consists of two digits, the difference 
between the digits is 4, and if 2 be added to the digit in the 
units* place multiplied by 5, the sum obtained will be equal to 
the number itself. Find the number. 

7. Multiply x'^ - ;c-2 + ^-^ - 8 by x'^ + x'^ + 4a?-' + 8. 

8. If one arithmetic mean Ay and two geometric means 
'p and 9 be inserted between any two numbers, shew that 

9. What are eggs selling at, when, if they be raised three- 
pence the dozen, one would get four fewer in a shilling's 
worth ] 

10. If quantities be proportional according to the geo- 
metrical definition shew that they are proportional according 
to the algebraical definition. 



Exercise— LXXXIV. 

1. Divide \-\-a^-^\^-^yz by l+y + ^. 

2. Find the H. c. p. of 
x'^-pa^->f{q-\)ix?Jtpx-q md x*-qa^-k'(j>-l)a^-^q»^p. 

Tith the letters intercliangcd sr i. 
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4. Solve the equations : 

=V{(af 3a?)(2a-3x)}. 

(2) 3+1 + 1=4 

^ ' X y z 

11 \ 

yz-\-zx + xy = — xyz 


^z^-^yz=^lxy 



9V2 



5. A cistern whose capacity !s 960 gallons is filled in 30 
minutes by 3 pipes, the first of which conveys 12 gallons more 
and the third 7 gallons less than the second. How much flows 
through each pipe in a minute ? 

6. Multiply 

57+ "^L^ y by x^ '^^^-^ y. 

7. Divide d?»+3a?y64-l by a?+ i/3- ^2. 

8. Two numbers end with the same digit, and being 
divided by 7 the quotient of each is the remainder of the 
other ; the sum of these also is 7. What are the numbers ? 

9. Sum (1) a''4-aP+« + a^+'» + to n terms. 

2 13 
(2) 3 - 2 + 8"" *^ infinity. 

10. Shew how to find the sum of a series of numberfl in 
arithmetical progression. 



ExEBCiSB— LXXXV. 

1. Shew that 

(a?-6)(a?~c) (a?-c)(a?--g) (a?-g)(jy-&) 
{a-V){a-6) (6-c)(6-rt)"*" (c-a)(c-6) "" * 

2. Two vessels contain each a mixture of wine and 
water. In the first vessel the quantity of wine : quantity of 

6 2 
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water =1 : 3, and in the second =3 : 5. What quantity must 
be taken from each in order to form a third mixture which 
shall contain 5 gallons of wine and 9 of water ? 

3. Simplify 

dbi.a-^W '^ y) + &c(&-c)ffl+c«) + ca(c-g)(c«4-a«) 
a«&2(a-6)+62cH&-c)+cV(c-a) 

4. Solve the equations : 

(1) ^*-i = li 

(2) 6a? + 2 : 4y-l = 4y f 1 : 5a?=3;i? + 2y : «+32^. 

5. What sum of money must a person invest at 5 per cent, 
per annum, so that after paying income-tax at the rate of ^d. 
in the pound he may have a clear annual income of £1170 
a year ? 

6. If a, /3 be the roots of the equation oo^'-f ^+(=0, 
shew that (l+f)(l+?)=^. 

7. If a : &= c : (f, and a is the greatest of the four magni- 
tudes, shew (1) that d is the leas^ (2) that a + <:^ is greater 
than 6 + c. 

8. Divide a?+3a?*-2a?^-7a;^ + 2a?"* by o^-lx'^, 

9. The population of a district increases from 100000 to 
161051 in five years. Find the rate of increase per cent. 

10. Shew how to find the sum of a series of numbers in 
geometrical progression 



PART III. 

ExKROiSE— L XXXV I. 

1. Multiply 

r*+2<M?»+3aW+2a3a?+a* by «*-2aa?+a". ^ 

2. Find the H. o. f. of 

2aj'-16a? + 6 and 6aj'+16a;' + 5a?+15. 

3. SoIto the equations : 

,,. 3a?-6 ,- 2ic-4 

(1) # + -2 ^12 —. 

(2) 3£zi = 9-^z2 
^^^ «-4^ 2 • 

(3) ^=3; y-ir=»2. 

4. ^ and ^ began to pay off their debts, ^'s money was 
at first two-thirds of ^s, but after A had paid £\ less than 
two-thirds of his money, and B £\ more than seven-eighths of 
his, it was found that B had only half as much as A had left. 
What sum had each at first ? 

5. Find the square root of 
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6. If - , - - T , - - - be in H. p- then will a, c, h be 
in A. p. 

7. If the number of combinations of 2/i things taken 
w — 1 together : the number of combinations of 2(n- 1) things 
taken n together =132 : 35, find n, 

8. Given that the coefficient of the (r+1)^ term of the 
expansion of (1 +*)" is equal to that of the (r+3)**» term, de- 
termine r. 

9 Expand ^= — 5— r, to four terms. 

10. If a, &, c be in harmonic progression, shew that 

Exercise— LXXXVII. 

2. Reduce . ,, ■> and ^-x — ^ ^ to fractions with 

rational denominators. 

3. I f a crew row 30 strokes a minute they can do the course 
in 8| minutes : if they row 40 strokes a minute they can do it 
in 7^ minutes. Supposing the pace of the boat to vary as the 
product of the length of the stroke multiplied by the number 
of strokes per minute, and the length of each stroke to be 
diminished by a quantity proportional to the number oTor 
30 rowed per minute, find how long they will be over the 
course if they row at the rate of 35 per minute. 

4. Solve the equation 7a?+V(«*-17d7+4)=2aj*-27j? + 5. 

5. Find the square -root of 4ah + 2 (a^ - b^sf^l . 

6. Shew that the sum of the roots of the equation 

a b' d 



or.-^a x—h 9^c 
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is equal to 

af+b'+d 

7. Shew that the coefficient of of in the expansion of 

;i-4*)-i is jg-,. 

8. If n bo the first of two arithmetic means between two 
numbers, and v the first of two harmonic means between the 
same two numbers, prove that the value of v does not lie 
between the values of n and 9n. 

9. Given log2=-30103 and log3=« -47712, find the loga- 
rithms of 72, ^i and 135. 

10. Shew that the arithmetic, geometric and harmonic 
means between two numbers are in descending order of 
magnitude. 

EXEJBU3ISB— LXXXVIIL 

1. Find the h.c.f. of 3a;*+10a?*+16a;* + 27a?2 + 20aj + 14 
and 6;i?*4-l7«*+19j?2+34a?+14. 

2. Solve the equations : 

(1) — ; r + r-=5. 

^ ' x + a + b x-\-a-b 

. . \/(2a'~a?^) +6V(2a-.a?) _ yg-t- b 
^^^ V(2a«-ic2)-6V(2a-a?)" Va-6' 

3. Find the values of a and b in order that a?^+ Sxy-^^t/* 
may exactly divide 

4. The stakes at a regatta are equally divided among the 
crow of the winning boat in the following manner. The first 
receives £i and a tenth of the remainder; the second £2 and 
a tenth of the remainder ; the third £3 and a tenth of the 
remainder, and so on. Find the amount of the stakes and the 
number of the crow. 
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5. Apply the expansion of (a+a?)~* to shew that 

/9-'7iix 1 ^1-3 1 . 1-3.5 1 ^ \ 
^^"6 l^"*'lO»"*' 172-10^ '*T:273-10»'^ /• 

6. If m be the number of combinations of n things taken 

3 together, and the number of combinations of fn things 
2 together be equal to 17 times the number of combina- 
tions of n things 4 together, find m and n. 

7. Transform 65*263 from the octenary scale to the senary 
scal& 

8. If a, /3 be the roots of the equation pa^-hqx-^q=0, 
shew that ^|+^f+ ^1=0. 

9. Shew by mathematical induction that 

l»+2»+3'+ +ns=2!^2±il\ 

4 

10. Find the number of permutations of n different things 
taken r at a time. 

BxEEOiSB— LXXXIX. 

1. Resolve (a+5+c)(a6+5c+c«)— a&c into factors. 

2. Solve the equations : 

(1) a^+4j?+2V(aJ*+4a?+ll) = 13. 

(2) i + T + ---=2f; a!y + 2 = 0. 
^ ' x^ y^ X y ♦' ^ 

3. A man finds that he can walk for 5 hours at the rate of 

4 miles per hour, but that afterwards his speed in any hour 
varies inversely as the number of hours since he set out. If 
he traverse 3^ miles in the seventh hour, find the whole dis- 
tance traversed in 9 hours. 

4. The first two terms of a series in harmonical progression 
are 3 and 4 : continue the series to three more terms. 
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5. Shew that if pa? + my+n^=0 and p'x-^wly^ru'z^^ 
. g ^ y ^ ^ 

6. Prove that the ratio of the number of combinations of 4ii 
things taken 2n at a time to that of 2n things taken n at a time 

1.3.5...(4n-l) 
"{1.3.6...(2n-l)}«' 

7. Transform 12341234 from the scale of fiye to that of 
seven, so that the error may not exceed =5 . 

a Write down the (r+l)^ term of (1 - 2aj)-i and prove 
that it is equal to twice the coefficient of of in 



H'T- 



9. Factorize the expression 15a:3-16i»*-17d? + 14. 

10. Find the number of permutations of n things taken 
all together when certain of the things are alike. 



BXBROISB— XO. 

1. Bimpmy (^^aby^{a-\-by (l-a2)(l-6*)-4aft* 

2. Solve the equations : 

(1) «*+5fl7-6 = 5aj«(a?-l). 

(2) a^+lla^2 = 30; y(aT« + y2)=5. 

3. If a, &, c be in o. p., shew that a+&, 26, 6+c are 
in H. p. 

4. Write down the (3r-l)"» term of (2a--3;i?)*, 

6. If the (m + 1 )*^ and (m + 2)^ coefficients in {a + 5)'' be 
equal, and also the {m + 3)*** and (m + 4)**» terms, shew that 
(m + 3)a=(m-l)6. 

6. If the m*** term of a h. p. be w, and the n* term be m, 
shew that the r^ term will be -—' 
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7. A train in going from Cambridge to Loudon stops at 
nine intermediate stations. Six persons enter the train during 
the journey with 6 different tickets. How many different sets 
of tickets may they have had? 

& Oiven log 2= '30103, log 3 = '47712, find the logarithms 
of 2187, -0001, and (0026)* 

9. The number of dogs in a college equals r the number of 
resident members. The number belonging to the uudcr- 
graduates equals ^ the number of dons, and the number belong- 

ing to the dons equals — the number of ondergradoates. 

Compare the number of dogs and undergraduates. 

10. Find the number of combinations of n things all dif- 
ferent taken r at a time. 

Exercise — XCI. 

1. If aa?+5y=l=a'a? + fcV, and ay= ,, „ , shew that 

a a'h V , 

2. Solve the equations : 

(1) e\/{x^-2x^6)=2l+2a!-a^. 

(2) ar'-y' = 513; d7-y=3. 

3. Shew that the r^ term of the expansion of {l-Jt) « is 

p.{p + q){p + 2q) {p + (r-2)g} /^y-^ 

1.2.3 (r-1) '\qj ' 

4. Convert 297 from the common scale of notation to thai 
of 11 ; then square the transformed number, extract the square 
root, and reconvert it to the common scala 

6. Find the greatest term of 



^ when ^«=j7^« 



/2f 4^Y 
\5 " 3; 
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6. The places of five men in an ^^ Eleven" being deter- 
mined, in how many ways could the field be arranged ? 

7. If tho squares of two numbers between 20 and 30 end 
with the same digit, shew that they end with the same two 
digits. 

8. If a-, » be the sums to infinity and to n terms of a 
geometrical series respectively, the first term of the series 
being a, shew that 



nlog(l-^) = log(,-l). 



9. If a, &, c be in a. p., h^c^dxn o. p., and c^d^e\n n. p., 
prove that a, c, e are in o. p. 

10. Shew that the number of combinations of n things 
taken r at a time is the same as the number taken n-r 
at a tima 

ExKaciSE— XCII. 

1. Divide 

J?*— a*+2aa;'+2na8d?— (n"— l)aV by a^ + a*-(w— l)aii?. 

2. Find the h. a f. of 

l+a;4 + a?+** and 2j7 + 2j7* + 3a;* + 3a?^ 

3. Shew that 

\ , 1 , 1 1 

a(a-6)(a-c) 6(6-c)(6-a) c((j-a)(<j-&)"a6c ' 

and that 

1.1 1 



x^-}— ' a + ^ y{xyz-^x-^z) 



= 1. 



1 y 

z 



4. Simplify (1) ^-^-^ . 



(2) 



6 Solve the equations : 

. a^—a a—x _2x a 
^^ T^ "F"""y x' 
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(?) «(y+i)=|; y(^+i)=|. 

6. If o^ &, c be in harmonic progression, shew that 

5+a . h-rc 



b—a b-c 



= 2. 



7. A trayeller sets out from a certain place and travels 
one mile the first day, two the second, and so on. In fiye 
days afterwards another sets out and travels 12 miles a day. 
How far must he travel to overtake the first ? 

81 Write down the r^ term of {a—af)\ 

9. Find a number of two digits which are transposed by 
either adding 18 to the number or by converting it into the 
septenaiy scala 

10. Find the value of r for which the number of combina- 
tions of n things taken r at a time is the greatest. 



Exercise— XC III. 

1 . Resolve into fiictors : 

(1) a^a^ + ab^an/ + acdxy + bcd^ - t^ftnz - b^yz. 

(2) «»-3aj»-193j?+196. 

2. Solve the equations : 
a 7-6 1 



(1) 



a^-2j7-15 ^+2j?-35 fl?+10a? + 21' 



(2) r^ + — :: + 



x-\-a x + 2a x+Za x' 
(3) ^■+ary+3y«=17; 2^2+3^ 4. 5^1= 2a 
3. 11 a'.ax^b'.bx = c\Cx, and A : Ai=B : Bi—C i Cty 
,hcw that ^= { (^<£±|§;±(£^ p. 
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4. Find the greatest term in (1 -a?)" when «= t^ . 

6. The combinations of n things 3 together are 24 times 
as many as the combinations of - things 4 together. Find n. 

At 
I 

6. If a, &, c be in A. P., a, iS, y in H. p., and oo, &/3, (>y in 

G. p., shew that a : 6 : c=- : ^ : - . 

y p a 

7. Shew that any number of 6 digits formed by the 
repetition of three digits in the same order is diyisible by 
7, 11, and 13. 

8. If a and jS be the roots of a3i^'^hX'¥c=^% shew that 



a 



,8 



J3S. 



the equation whose roots are ^ and ^ is 

c^i^sx? 4- (6a«6tf* - 5aftSc + 6*^ j? + aV = 0. 

9. Prove that aa^-^ba-^c has the same sign as a, except 
when the Taiues of x which make it vanish are real; and that 
when a is between those values the sign is the opposite of 
that of a. 

10. Investigate the Binomial Theorem for a positive 
integral index. 

Exercise— XCIV. 

1. Two boats pass the lower end of a gang of barges at 
an interval of 2 minutes, and the upper end at an interval of 
1| minutes, going up stream with given velocities Vi and v^ 
How soon will the boats be together, assuming (1) that the 
bai^ges are anchored, (2) that they are floating down stream 
with a velocity of 1 mile an hour 1 

2. Solve the equations : 

/ix a? + v(12a-jg) _ Va+l 
^ ^ a?-V(12a-a?) y/a-l' 

(2) («3 + 3d?2+34iB + 37)*-(«'-3;»*+34;i?-37)*=2. 

3. The number of combinations of n + 2 things^ 3 together 
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2w 
is 11 times the number of combinations of—- things, 2 toge- 

ther. Find n. 

4. What is the middle term of the expansion of (2a — fibj ? 

5. If a men or & boys can dig m acr^s of ground in n 
days, shew that the number of boys whose assistance will be 
required to enable a—p men to dig m+jp acres in n—p days 



a \ n—p mj 



6. If in the scale whose radix is 12 a square number ends 
with a single cipher the preceding digit is 3, and the cube of 
the square root ends with 60. 

7. Of four quantities a, h, c, (f, if a, &, c be in a. p. and 
hj<}yd be in n. p., then a :b=c: dj and if a, c, «? be also in 
A. p., a, by d are in h. p. 

8. Prove that the rC-^ terms in the expansions of (1 —x)"* 
and {\ + x)^'^ are equal 

9. If two series in a. p. have the same sum but not the 
same first term, shew that they must have the same last term. 

10. Find the n^ term of the expansion of (a + «)", where n 
is positive and integral. 

EXEBOISE — XCV. 

1. There is a series of numbers in a. p. beginning from 1, 
in which the sum of the first half of any even number of terms 
bears to the sum of the second half the same constant ratio R, 
Find the constant differenca 

2. The contents of a coin vary as the thickness and as the 
area of the face, and this area varies as the square of its 
radius: now supposing that when a shilling is as thick as a 
sovereign it is 20 per cent, broader, compare the thicknesses 
of a half-crown and a five-poimd piece, which is of the same 
breadth as the half-crown. 

3. Find the coefficient of a^ in the expansion of (1 + x^. 
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4. If a, &, be in n. p., shew that 

% 

1.4 111 



&— c c—a a-b c a' 
6. Expand (j?-~) to four terms. 

6. SoIyo the equations : 

^^^ 21aj«-13a? + 2"*"2aB»-15a? + 2"^^"^*"^*' 
(2) a^+y^=--\-a!; ^(«-2)+6y'd?(«-l)+y*=7-a:. 

^ 4 

7. Prove by induction that the first two terms of the 
expansion of (a-f d)**, where n is a positive integer, are 

8. If ^ : ^ be the ratio a : & in its lowest terms, prove 
that the ratio ^+1 : y + 1 is greater than the ratioa+ 1 : &+ 1. 

9. A and B go round the world, of which the circuit is 
23661 miles. A goes east one mile the first day, two the 
second, and so on in arithmetic progression. B goes west at 
the uniform rate of twenty miles a day. Find when they will 
meet, and interpret the negative answer. 

10. Shew that the coeflScient of the r*^ term from the 
beginning of the expansion of {a-^xY is identical with the 
coefficient of the r^ term from the end. 



ExBROisis— XCVL 

1 . Resolve into elementary Actors : 

(1) (l+a)>(H-5«)-(H-6)a(l+a«). 

(2) fl?*-(a+6)«"+(a«6+ad«);»-a^. 

2. If A-a^-hc, B-^l^-cOy C^i^-aby prove that 

A^-BG B'-CA (P-AB / _,,,^ ,>, . ^ „^^v 
« -, = — = (a + ft + c) (-4 + ^ •»• C). 
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3. SoIyo the following equations : 

^ ^ (a-6)(a-c) "*■ (6-c)(ft-a) " ' 

(2) ^•+(a?+l)« + l = 2(iija+a?+l)». 

4. If m, n be any two numbers, g their geometric mean, 
»i, Ai and a,, ^ the arithmetic and harmonic means between 
m^g and g^n respectively, shew that (hh%=g^^aJh' 

5. A certain multiple of 20 has three digits when it is 
expressed either in the scale of 4 or the scale of 5, and the 
corresponding digits in the two cases are in the ratio of 3 : 2. 
Find the number. 

6. What term of (1 ~«)^ is equal to - of the same term 
of (1-fa?)-*? 

7. If C\^ C^i C7, ...... Cn be the number of combmations of 

n things taken 1, 2, 3 n at a time ; prove that 

C7i + Ci+Ci+ +(7^=2*»-l. 

8. If 8^ represents the sum of n terms of an a. p.. then 
aS'„+b - 2aS'^+5 + S^^j=d, where d is the constant difference of the 
progression. 

9. Prove that 

-^ '(6-c)^y(c-aHc«(a-ft) ^ ■(^+^)(^^«)(^^&)> 

10. Find the greatest term of the expansion of (a -f jff when 
R is a positive integer. 



EXBBOISE — XCVIi 

1. Find the L. 0. H. of 

jr»-2«*-6a;' + 4aj*+13a?+6 and 3«*+4«»-6jf«-12#-i^. 

2. Extract the cube root of 

l+9;F + 9«»-61aj»+126a;* + 234a;»-996««+1980i' 

-1800jf*+1000.t*. 
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3. A starts at noon to travel from P to Q at the rate of 
6 miles an hour; B starts at 6 h. 30 m. p.m. from Q at the rate 
of 4 miles an hour, and subsequently G at the rate of 5 miles 
an hour to overtake B : when this happens C is within 1430 
yards of having walked 3 times as far, and B has walked twice 
as far as they had when A met them. When did G leave Q ? 

4. Solve the equations : 

(1) a?+(a^-a«)i=-^3. 

(2) a?+y=:l; jr' + 2/'=31. 

5. In how many ways may the letters of the word Denomi- 
nation be written ? 

10 

6. Write down the r^ term of (a^—x^) ' . 

7. Shew that 961 is a square number in any scale of 
notation. 

8. Transform 1*69 to the scale of four, extract its square 
root in that scale, and reduce the root to the scale of ten. 

r 

9. In (1 - 2^ - 2a^f find the coeflBcient of x 1 

10. Shew that the sum of all the coefficients in the ex- 
pansion of (a -f x)* - 2". 



BXBROISE— XCVIII. 

1. If a, ft, c be in H. p^ shew that 

1 111 J 1 ^ 1 

- + i — . ?: + > and - + — -T 

wiU also be in H. p. 

2. Expand 1 to five terms. 

(1-^T 

3. If .1? = 1 + ^, where h is very small, shew that 

H. 8. Ex. 



82 EXERCISE XCIX, 

4. Eight boats start in a race one after another. Find 
the number of ways in -which they can be arranged so that 

(1) a particular boat may always have a given boat behind it, 

(2) that it may always be between two given boats. 

5l Solve the equations : 

(2) a?+V(«+y)=12-y; «2+y«=41. " 
6. Transform 1860 from the denary to the septenary scale 



7. Find the 10«» term of {^ a5»-| y^ 



8. The number 466*1 is in the scale of 7; bring it to the 
scale of 14, and prove that your result is correct by returning 
to the original sode. 

9. The roots of the quadratic a^-^ax+h^Q are a and /3. 
Form the quadratics whose roots are a and -^, jS and —a 
respectively, and verify by comparing them with the biquad- 
ratic whose roots are ^a and :t^. 

10. Shew that the sum of the coefficients of the odd terms 
in the expansion of {a+xf is equal to the sum of the co- 
efficients of the even terms. 



Exercise — ^XGIX. 

1. If a^-^-a^x-^-hi and a^-^a^-hbt have a common &ctor 
of the form a?+a, shew that a= */""f^ * . 

2. Find the h. o. f. of 

«6 + 2a«-3J^-4&c-ac-c"and 9ac + 2<iF - Soft + 4c«+ 86c -125^. 

3. Solve the oquations: 
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4. A ditiwcr is fitted with n compartmenta^ and each 
compartment contains n counters, no two of which are marked 
alike. Prove that the total number of combinations which 
can be made with these counters, when no two out of the same 
compartment enter into any combination, is (n + 1)"- 1. 

5. If the number r^-r— 3 be transformed to the scale 
whose radix is r, shew that the digits of the number so ob- 
tained will be r- J, r-2, r-3. 

6. What must be the least number of soldiers in a regiment 
to admit of its being drawn up 2, 3, 4, 5 or 6 deep, and also of 
its being formed into a solid square ? 

7. If a and )3 be the roots of the equation 

Id 
determine the equation whoso roots are a> +0' and a'— /3^ 

8. Prove that 0,0, —o^a^ is positive, zero, or negative, 
according as Oi, a,, a,, a4 are in arithmetical, geometrical or 
hannonical progression. 

9. Write down the vfi^ term in the expansion of 

10. Give Enler's proof of the Binomial Theorem for frao- 
tional and negative indices. 



Exercise — C. 

1. \i x-cy-^-hz, y=az+cx, z=bx-^ay, shew that 

g* y' _ z* 

2. A person walking at a given rate (a) along a road 
parallel to«a railway is overtaken and met by two trains 
travelling at given rates (r^ and r,), and he observes that the 
time each takes in passing him is the same. Compare the 
lengths of the trains. 

6—2 
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3. Write down the (r+1)*^ tenn of (l-2a?)~J and prove 
that it is equal to twice the coefficient of ^ in f 1 - -txj . 

4. A and ^ are in a company of 72 men, which is divided 
into squads of 6. In how many of the different possible 
arrangements will it happen that A and B are in the same 
squad? 

5. If a be rational and b a quadratic surd, prove that if 

6. The number of combinations of n things taken three 
together : the number of permutations of things taken 
3 together =7 : 3. Find w. 

7. Three quantities a^hyC are (1) in arithmetical, (2) in 
geometrical, (3) in harmonical progression. Find the value of 

— ^ — 5-^ m each case. 

8. What is the condition that the three equations, 
af—ay=by 4?-fliy=&|, x—a^=bg may be satisfied by the 
same values of x and y 1 

9. The logarithm of a number to the base 8 is 2*6532, 
what is its logarithm to the base 4 ? 

10. Shew how to transform an integral number from one 
scale of notation to another. 



EXBBOISE — CI. 

1. A and B run a race round a twoonile course. In the 
first heat B reaches the winning-post 2 minutes before A. 
In the second heat A increases his speed 2 miles an hour, and 
B diminishes his by the same quantity ; and A then arrives at 
the winning-post 2 minutes before B, Find at what rate each 
ran in the first heat. 
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2. The numbor of combinations of n things taken 
4 together : the number of combinations of n — 1 things 
taken 3 together =7 : 4. Find n, 

3. Solve the equations : 

(1) a:V~y'^+20(.«*-fy')=0; y'-20aj*«a?y. 

(2) a?+y = 72; a?*-fy* = 6. 



4. Expand . .g to 4 terms and give its general term. 

5. Three numbers are in o. p. : but if ^ach be increased 
by 15 they will be in h. p., and the sum of the numbers is 49. 
Find them. 

6. Express 142 in the scale whose radix is 7. Change the 
decimal equivalent to three- eighths into a radical fraction in 
this scale. 

7. If the ratio of the difference of the antecedents of two 
ratios to the difference of the consequents is measured by the 
gum of the measures of the separate ratios, the antecedents 
are in the duplicate ratio of the consequents. 

8. There ai*e 10 soldiers and 8 sailors. How many different 
parties of 6 can be made, each party consisting of 3 soldiers 
and 3 sailors ? 

9. What are the characteristics of the logarithms of 626 
to the bases 3, 4, 5 ? 

If log, 3 = a, express /v/27. 

10. Shew that in any scale whose radix is r the sum of 
the digits of an integer divided by r-1 will leave the same 
remainder ajs the integer leaves when divided by r — 1. 



EXBROISE— CII. 

1. Find the h. 0. p. of My - 3a7*y* - 43;»V + 27d?»i^ - \%xy^ 
and 7^y'-2a;«.v'-634:*y* + 18«'y'. 
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2. Solve the equations : 

(1) J{a + ^) - ^(a " a?) = ^.r. 

3 

(2) jr+y*=y+^; xy=—^, 

3. A wine merchant is selling two wines A and B at the 
same price, x shillings per dozen, and is making a profit of 
10 per cent, on ^. If a customer will take 20 dozen of A and 
30 dozen of B^ the wine merchant will reduce the price of 
each by 5 per cent., and will still realize the same rate of 
profit What profit does he make by selling ^ at ;r shillings 
a dozen ? 

4. Write down the 7*^ term of (1-6;!?)- i. 



5. The sum of six terms of the series \—Xsl—\— o^^ ... 
is equal to 65 times the sum to infinity. Find x, 

6. Shew that the number of combinations of 2n things, 
n of which are alike, taken n together =2". 

7. If z be the sum of any number of terms of the series 
of natural numbers beginning from 1, shew that 8«+l is a 
square. 

a Given log 2 = -301300 and log 3*= '477121, find 
log (72)* and log (-0072)*. 

9. If a, iS be the roots of d5*-f^^+g=0, and a, y those 
of iij2+ra?+«=0, prove that (^+y) and /3y respectiydy 
satisfy the equations 

j^ + (^ + r);i? + 2(g-f«) = and ii?^+(2' + «-i9r)a?+3'*=sO. 

10. Shew that in any scale a radical fraction is a proper 
fraction. 

Exercise — CI II. 

1. A and B run round a field, starting from the same 
point in opposite directions. They reach the starting-point 
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4 and 9 minutes res{M3ctiyely after they meet If they con- 
tinue to run at the same rate, in what time will they meet at 
the starting-point ? 

2. Prove that in any scale whose radix is r, a number 
consisting of more than r digits must have at least two digits 
alike. 

3. Expand (1-aj^)^ to five terms. 

4. Solve the equations : 

(1) («,+l)(l+^)W2S(l+^) = 2. 

(2) a^^y^ = U2', a^y + a^=l20, 

5. Given that the coefficient of the (r+1)*^ term of the 
expansion of (l + a:)" is equal to that of the (r+3)*^ term, 
determine r. 

• 

6. A gentleman invites a party of m + n friends to dinner, 
and places m at one table and n at another, the tables being 
round. Find the number of ways in which he can arrange 
the guests. 

7. If the roots of a^+px+q=0 and ae*'hqa!+p = diflfer 
by the same quantity, shew that j9 + g-f 4 = 0. 

8. There are three numbers in arithmetical progression ; 
the square of the first added to the product of the other two 
is 16; the square of the second added to the product of the 
other two is 14. Find the numbers. 

9. Prove the following equalities : 

(1) a\5 + (?)» + fe»(c+a)«+a«(& + c)"-i-2aftc(a + 6+c) 

=2 (oft + 6c + «•)*. 

(2) a«W-a«(«-a)*-6«(*-&)*-c«(«-c)* 

+ 2(«-a)2(«-&)«(*-c)* 
«2 {(*-&) (*-c) + (»-c) (»-«) + (*-«) r*"&)}a. 

if 2*=a+&+c. 
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10. Shew how to transform a fraction expressed in a given 
scale into a radical fraction in any other scale. 



EXBBOISE — CIV. 

1. If 2«=a + &+c, shew that 

2(*-a)(*-6)(*-c)+a(«-6)(*-c)+5(*-<;)(«-a) 

+ c(«-a)(*-6)=a&<?. 

2. Find the square root of 

3. Three competitors A, B, C enter for a mile race. 
A^ who can run the distance in 4^ minutes, gives B a start of 
20 yards and C a start of 60 yards. A reaches the winning- 
post two seconds before Cy and C two seconds before B. When 
and where will A overtake B and C ? 

4. If (a*-4ft)« be rational, prove that the difference 
between the roots of the equation ^^+a^+& = is also 
rational. 

2 

6. The sum of a geometrical series to infinity =r — — . 

Find the series and its sum to n terms. 

6. Prove by means of the Binomial Theorem that 

(-4)*-('-l)"-K-i.*V> 

7. If N be the greatest integer which can be expressed 
by n digits in a certain scale, prove that the greatest integer 
of 27Z digits in the same scale is iV^+2iV. 

8. Write down the middle terms of (rt+j?)^**, n being 
integral and positive. 

9. How many different sides can be formed in a croquet 
party consisting of 5 ladies and 3 gentlemen, the gentlemen 
never being all on the same side? 

10. Define the terms Logarithm. Mantissa, Characteristic. 
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EXEBOISK — CV. 

1. Find the L. 0. H. of 

aj'+S^-eo^-S, 4;'-2aj*-d?+2, and a?«+a?-6. 

2. A man can walk 45 miles in 9 hours when the wind is 
with him, in 15 hours when it is against him, and in 10 hours 
when it is calm. The wind adds or takes away from his rate 
of walking a quantity proportional to the square of the rate at 
which it passes him. Find the velocity of the wind. 

3. Solve the equations : 

(1) x + y-J{ry) = 1\ afi + y*-\-osy=\ZZ, 

(2) x + s/x-\-^{a!-^2) + J{a!' + 2x)=b, 

4. If between any two given numbers there be inserted 
two arithmetical means ^1, A^y two geometrical means Gi, (7,, 
and two harmonical means H^ H^, shew that 

Gfi% _ A^ + A^ 
Hy^H^ Hi 4- H^ 

5. Find the number of combinations of the letters in the 
word Proportion taken 3 at a time. 

6. Shew that when n is even the coeflScient of the middle 
term of (a+a:)*is 

1 .3.5 (n~l) J 

12 ^i 

7. Write down the 5*** term in the expansion of (2+*)' 
and find the greatest term when a? =3. 

8. If j9^= coefficient of of in the expansion of ^i + a:)", 
n being a positive integer, prove that 

2« + 2«?+3^+ ^.!!£.^ «(« + !) . 

Pt Pi Pi Pn-l 2 
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9. Sh^w that 

\a-xj a+o? 2\a-^xJ 2\a+xJ 

10. Shew that logamn = log^m -f logara. 

EXEBCISE — CVI. 

^- " a«+&« = 62+^2 = ^ + ^2 . shew that 

x+y+z ax-¥by + cz 
a+&+c ab+hc+ca * 

2. Solve the equation 

3. Suppose 5 candidates are examined for 2 scholai*shipSy 

2 
and that ^ obtains ~ ths of the whole numbdr of marks given, 

B twice as many as A gets more than G, who obtains 3 times 
as many as B gets more than D\ that D obtains half as many 
sa A, BjC together, and B one-third more than the excess of 
the sum of A, Bj and (7's marks together over Z>'s. Determine 
the successful candidates. 

4. If the harmonic me^ans between each pair of the quan- 
tities a, b, c be in a. p., then a\ b\ c* will be in h. p.; and if 
the harmonic means be in h. p., o, &, c will be in h. p. 

5. Find the number of sequences of r cards that can be 
made out of a pack of n suits, each suit containing p cards. 

6. Shew that the (r+1)^ term of the expansion of 

(1 - 4a?) "^ is l'3.5..j^.(2r-l) ^^^^ 

7. If 8p denote the sum of the series a + ar* + at^ + 

to infinity, and /SLp the sum of the series a-^ar^+at^^ 

to infinity, then 

(1) ;9,.^-,=a^4, 
, /«x 1 1 1 1 n r r--l 
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8. ProYO that the sum of the squares of the coeflScients of 
the expansion of (1 +^)" is 

2n(2n~l) (w + l) • 

1.2 n 

9. Shew that — i- + =4, >7, or >10 according as 

c is the arithmetic, geometric or harmonic mean between 
a and b, 

10. Shew that log^— =log„w-log„w. 

ft 



BXEROISB — CVII. 

1. BesoWe w*— 4»' + 6w*— 2» into its elementary factors, 
and hence shew that it is divisible by 12 for all integral values 
of n above 2. 

2. If iV be A number ending in 5, prove that the last two 
digits of N^ are 25, and that the remainder forms the product 
of two consecutive numbers. 

3. There are 2n guests at a dinner-party. Supposing that 
the master and mistress of the house have fixed seats opposite 
one another, and that there are two specified guests who must 
not be placed next to one another, find the number of ways in 
which the company can be placed. 

4. Prove that no coefficient in the expansion of (1— a?)"* 
can be equal to that which follows it next but one, unless aU 
the coefficients are equal. 

5. If a, b, c be in A. p., a, )3, y in H. P., and 

a y a c 
y a c a 

shew that oo, b^y and cy are in a. p. 

6. Solve the equations : 

(1) a?*-2«5 + a:=132. 

(2) y^-U=Sy^a!; y-4t=2»Jay. 
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m» mm Mf 

7. If = a, '-^— = &, = c, shew that 

aj2 ; I/* : 2^=a(l-5<r) : 6(1 -ca) : c(l-a6). 

8. If a, ft, c aro tho jp"*, 5**» and r'^ terms of an a. p. and 
also of a G. p., shew that 

• (ft— (j)loga+(c-a)log6+(a— ft)log(j=0. 

9. Find the r^ term of the expansion i^. 

10. Shew that log„m*'=rlogaW. 

BXKROISB— CVIII. 

1. Shew that j^+qx+ 1 and x^+psfi+qx-^l have a com- 
mon factor of the form x-^a when (p— 1)*- q{p — l) + 1=0. 

2. Solve tho equations : 

(1) n/(5+n/^) + >/(5-n/^)=;7(5^). 

m ^ + 6 x-s^ 7(a?-l) 
^^ x-S x + 6 a^-2a!--l2' 

(3) 2^(6V^ + 6Vy) + /y;r+ Vy = 18; a?-y=12. 

3. The rates of walking of Ay By Q D are in proportion, 
i>'s rate being the least. A and B start together from a 
place F to meet i> and Cj who start at the same time from a 
place G, Shew that A will meet D before ^ meets C, 

4. Shew that 

/l+icV , 2a? w.(w+l) 22. ic* 

(; ) =l+n_ + , - . 71 :::+ 

\1— a:/ 1+d? 1.2 (1+dp)* 

5. A given series consists of n numbers ; the first term is a 
number of one digit, the second a number of two digits, and 
so on, and all the digits are the same : find the sum of such a 
series in any scale. 

6. The number of combinations of n things r together 
equals p times the number in which any specified thing occurs, 
and equals q times the number in which any two specified 
^hings occur. Find n and r. 
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7. Shew that the coeffident of of* iii the expansion of 
azMfaJ(«_e)(n.-l). 

8. The continued product of four consecutive numbers is 
1680; find them. 

9. Shew that 12321 is a square number, whatever be the 
radix of the scale. 

10. If 07 and y be the logarithms of m to the bases 
a and h respectively, shew that y=, — tx. 



Exercise — CIX. 

1 . Resolve a^(y-z) ■\-y^{z'-x)-^z^{jx—y) into factors. 

2. Solve the equations : 

(1) (« + 4)(a7-3) = 36-V{(a?-f3)(a:-2)}. 

(2) ^— 1- = 3. 

^ Jx 

3. A boat's crew row over a course - miles in length 

4 

against a stream, which flows at the rate of two miles an hour, 

in ten minutes. The usual rate of the stream is - a mile per 

hour. Find the time which the boat would take in the usual 
state of the stream. 

4. If a, hy c be in geometric progression, and p, q the 
arithmetic means between a, h and &, c respectively, 'then h 
will be the harmonic mean between p and q, 

5. Expand {^{i—apy^^ to four terms. 

6. Express 967 in the septenary scale. 

7. Find the number of combinations that can be made 
out of the letters in the following line : 

dnainraTraiy TrairaTnraTrcanranaTnrctTrai (Soph. Philoet, 746), 
taking them (V\ 6 at a time, (2) 25 at a time. 
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8. If the equations «2-9x+a=0, a^-14aj+3a=0 have 
a common root, solye both of them. 

9. If a pin be put into the Great Eastern on one day and 
the number of pins doubled od each successiye day, on what 
day will the yessel sink if it can only carry 22000 tons, and 
256 pins weigh an ounce ? 

10. Prove that logafr x log^a = 1. 



EXEBOISB — CX. 

1. If a-* : a—y : a—z=px : qy : rzy and p, q, r be in 
arithmetical progression, shew that x, y, z are in harmonical 
progression. 

2. Two men, A and B^ ard engaged to do two equal 
pieces of work. A begins one piece and B the other, and 
after working for 4 days they change pieces. A finishes his 
piQce in 13 days and then returns and helps B^ and after work- 
ing together for 3 days they finish his piece. Shew that A is 
twice as good a workman as B. 

ft d' 

3. Sum a?'— ar+-7 — to n terms. 

4. Write down the first four terms and the r*** term of the 
expansion of (a'-a^)~*. 

6. Find the number of different ways in which 10 men 
may be drawn up in double rank, supposing 3 particular men 
always to be in the front and 3 others in the rear. 

6. Express 23*32 in the quaternary scale. 

7. The time required to walk from ^ to JB at a unifoim 
rate of 3} miles an hour is 4 minutes less than that required 
to walk half the distance at 3 miles an hour, and the other 
half at 3} miles an hour ; what is the distance ? 

8. If a^ and \ be the arithmetical and geometrical means 
between Ot'-x and 5^.^, prove that On-i and &„^ are equal to 
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9 jf p ^ {p + (r-l).g}{p + (r-2).g} p 

Lr ' 

and e,= ^(y"g) {;>-(r-l).g} ^ 

prove that P^-P^.i. Ci + Pn-i- Ci-^«-iOi+&c.=0. 

10. Find an expression for the amount of a giyen sum for 
a given time at compound interest. 
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I. 

!• 6x. 2. 5a + 35 +!!(;. 3. lOjr-4^. 

4. «*-7«V+y*. 5. a«-6«-c»-d«+26c-2W+2cdl 

6. 6«'-19**+38a^-61a^+41^-35. 

IL 

1. 3ajS+15a?V-«J^. 2. 7a^+56»-7c»-2a6c. 

3. aj*+10flfy+4y"; 100. 4. 10a*+o3j+i8a8ft3-72a&»-275*. 
6. -2. 7. ajS-iap+SJl; 9;»"-12^+V; 

4a?«+9y"+;e?«+12^-4^4r-6y;2r; 16a*-40a«63+26&* 

III. 

1. «» + y»-a;V*-l. 2. -34. 3. flf+2y-4. 4. l+a?«. 
6. *»*+«' +i?2+r"-2mw+2mp+2mr-2np-2»r + 2pr. 
6. f»'-3»i*n+3«»»*-n'; 

IV. 

1. c^+a^ + ls 2. ««+4af5+2a?*+9«2-4J7 + 4. 

3. a^-6a»+16a«-20a« + 16a*-6a+l. 4, a^-d'-c*. 

6. 2a5+3a<r+66c. 6. -4oW 
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V. 
1. 10a?-y. 2. 12<«*-17a3&-9a25«+13a5'~63&*. 

3. 4a2+8a& + 1662. 4. m*+2m'+3m2+2m+l. 
6. (1) -11. (2) ac-ab-hc. 

6. (a) (x+13)(a?+2). 03) (a?-m)(a?+n). 

(y) 3(ma?-3ny)(i?Mr+2ny). (d) (m+p— g)(»»— p+g'). 

VI. 

1. a'+&2+^+y«+2a&-2flu?-2ay-26a?-25y+2ajy. 

2. a*+a5+ac+6*+c^-&^. 3. a'+aa?+y. 

4. (1) (a»+6«)(a*-o«&«+6*). 

(2) (a+&)(a-6)(aa+a&+&*)(a«-a&+&»L 

(3) 46a?(6fl?+3)(&a?-3). 

6. -6. 6. (1) a-(6+tf). (2) 240a?+12y. 

VII. 

1. a^+a^h-db^'-bK 2. m'+2m-9. 

3. (1) (a-&)(c+rf). (2) (tf-12)(a-7). 

(3) (a?- 12) (a? +6). (4) (a+«»-n)(a-m + n). 

4. 2j?+7. 6. 14-a?. 6. -27. 7. 2W-5«-d«. 

VIII. 
1. o&+ac+6c. 2. -126. 3. a»+&2+c2-a&+ac+6c 
4. (1) (a+12)(a-3). (2) («»+ll) («»+ll). 

(3) (y+24J+3;8f)(y-24J-34r). 
6. (1) 2. (2) 3. (3) 1. 6. 3&e-12y. 

IX. 

1. «*-2aV+o*. 2. a^-«'y+ajy-«y*+y*. 

4. The 2nd and 3rd. 6. 11. 6. 14. 



1 
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X. 

1. «*--9aV+6a';i?— a*. 2. a^+a?*y-«'y'+«y*4.^. 

4. The 1st and 3rd. 5. 4^. 

6. 8 half-crowns, 4 florins, 16 pence. 

XL 
1. yz, 2, a^-5a'+4a; a?+a>-2a. 3. fiMJ'+»i#»-fp. 

4. (1) 3(a?+l)(a?-4). (2) 2a?»(a?-6)(a?-2). 
(3) (a- 6) (6-4 

5. (1) 7. (2) 5. 6. 10, 11,12. 

XII. 

1. d?*+(a-&+c-d)«"+(ac— a&— (wf— 5c+6rf-cc?)^ 

'¥{J>ed-ahc-\-ahd-acd)sBA-dbed, 
4. (1) 2<a + 6 + c+<iO<a-<^. (2) (a?+y-j2r)(a?-y+4?+l). 
6; 17. 

XIII. 

1. (a?+3)(4?-20);(2a-36<;)(4a«+6fl&<;+9&'c^;3(a+66)(a-6&). 

2. (1) 6. (2) 1. (3) ^21. 
4. ^20. 6. o&c; xyz. 6. a? -3. 

XIV. 

1. (a-6)(a*+a?& + a262+a*' + &*); 3a*&(a-&)(a2+a&+&*); 

(a-6)(a-&4.1). 2. (1) 2. (2) ^. 3. 10,15. 
4. 72 ft., 36 ft, 12 ft. 6. 2a'(«-«). 6- «+l. 

XV. 
1. 6,12,3,27. 2. ;£300. 3. ^+3. 4. 3^-2. 

ag^-l-4^+1 4a?+3y 

^' a»+3 • 12a^+4y8* 

7—2 



xoo 


ANSWERS. 








XVL 






1. 2j;4-5. 


2. 2j?-y. 




Sa^ + 9a+5 


^ 7m+8 


6. jf-19. 


6. 


1. 



XVII. 
1. 720*^^. 2. 42(a*+a?6-a&>-6*). 3. 3«»+4y«. 

7. « 



(a?- 4) (a?- 3) (a? +4)' 

XVIII. 

1. 5a& + 4ac+3ftc. 2. a^-aa^^-hx, 3. m'-l. 

4. 6(a?+7y)(«+5y); (m+2)(m-2)(»»«-2«»+4) 

(m*+2m+4); (a+6)(a + 6 + l). 

^ 6a»6 + 10a^-8a&» », 44r 

0. a^— 3. D* 7 T7 • 7. 



a*-&* • '• «+l- 



XIX 



1. 


3iC-2 


2 ^ ^ - 24 


4 


{x^2){w 


+ 7Hir— 4UjT4.?K^ fi , ^ ' 


?B* 


+V[x 4n*i.e;. 6. (^_si)(^_3")(6_^)- 


6. 


5. 


7. ll. 

XX. 


1. 


2«V 


»• sifel^MiiT-l- '•'■<--> 


4. 


a?- 3. 


-I- 



ANSWERS, lOi 



XXI. 

24a?+218 
^' (4ar-6)(3#+4)(4^+3)- ^ ^ *=1. (2) a;-20. 

^' "6 • 

XXIL 

1. 6a+2&-2<?-2(/. 2. 7— rsi — ^? — r— stv. a ;» + !. 
4. ^slOO. 

XXIII. 
1. 3d-c. 

3. (a?-a)(a?-lX 4. 240. 6. 6^ days. 6. 3(a?+y). 

XXIV. 

1. «=»-3a?+2. 2. (^+2)(a?+l)(a?-l)(;»-4). 

a*&+a'c+fly-fac"+Wc+&c*+3a6 c 
^- 55^ • 

4. (1)^=8; (2)a?=3, y=6. 6. 72. 

XXV. 

1. -6605X + 6589. 

2. (6iC«-6ii?y-6y2)(6«»+lla^-aj2/a-6y«). 

3. 2a^-3«»y+5aJ2r*. 4. l + a?+«2. 

5. (l)d?=*2. (2)a?=4or~. (3)a?=4,y=4. (4)«=-.^. 

6. 378 and 21G. 

XXVI. 

2, (a) a?=6. (6) a?=8 or -^. 

(^ a?-5, y=9. rrf) a?=9 or -f?. 

51 



I02 ANSWERS. 



3. 2aa^'-3c^x+a*. 4. aj*-3a?+5. 5. 2(p-^X 
6. 5 and 4. 

» 

XXVII. 

2. l + a?+aj". 8. ^■-2aT-2. 

4. Stream 3 miles^ Boat 8 miles an hour. 

6. ^^. 6. (6a^-l)(#+4)(2x+3). 

XXVIII. 

3. (1) ^-41. (2) a?=19. (3) a?=7or2. 4. £360, £460. 

6. Prussian pound == 16^ oz., Austrian pound = 19} oz., a 
kilogramme = 36^ oz. 6. a— 2, 



XXIX 

1. a^+2a'-a+2. 

2. (l)a?=3or-7. (2)a?=|or^. 

(3) a?=ll, y=2. (4) a?=6 or |, y=2 or i 

3. 6d.atid5d. 4. A tlialer=2«. ll(f., afranc»9ii/., 
a florin =U. 11^. 



XXX. 



2. (1) «=| or ^. (2) «=10, y-12. 



1. 3. 

6 6 



(3) 4?=5 or -^. (4) «=-f. 

3. 860. 4. 2 feet 6. m-2»+p. 6. 4«y(«»-y^ 

XXXI. 

» -1 « _l . 

1. «■-« «6*. 2. «■-« •. 

9 
3. (1) «='^» (2) «-2. (3) ^=9orS, y-3ora 



ANSWERS. 103 



4. a?=6,8,ll ;y=8,16,24 5. 60000. 

^- ^V 7. (i)^.' (ii)^. (iii)V-^l. 

XXXII. 
1. af+a?*y'"+jr. 2. «»+&». 

3. (i) 7. (ii) ^or -^. (iii) 0:=^, y-^. 

,. Sum=?^\ difference = ^\ 
6. ^/6 and 2a^^-l + 2a?^/(a^-l). 

XXXIII. 

1. x^-a^i^ + y^ and a" +a" .6" +a"&" +&•. 

2. ? = ±5 3. 736. 6. a?=48, 32, 16; y=I9, 46, 7a 

y 3 

6. V7+n/13. 

XXXIV. 

2. (1) a;=6 or ^. (2) a;- 13, y=12. (3) «=|. 

3. ^ths. 5. a. 6. 4-^11. 



ct 

7 - + 
'•2* 



\/(?-^)' |-\/(?-^)- 



XXXV. 
1. a-^^/(-l). 2. m* + n*. 3. ;«-. 

4. 30 feet. 6. d?=3. 6. a^-y^-¥z^, 

7. ,_| + ^^(^r^ or -|-.fcm). If , be 

greater than 10, both roots are real. If p be negative 
and numerically greater than - 10, both roots are real 
If p be within the limits —10 and 10, both roots are 
impossible. 



I04 ANSWERS. 



XXXVI. 
fl fl' fl^ fl* fl* 

4. (1) «=1, or -8 or -^±^^~^. (2)a?=±6, y=*l 



(3) x^^6j2 or *^/-6. 

6. («+ 7)(a?+5)(ir- 1). 6. For X 296, for F 1488, for J? 196. 

7. (6a?-3)(3aj»-7a?+9)(4«»-lla?+12). 

XXXVII. 

1. 4«"»+3a?"«+2a?-^ + l. 2. aj*+3a?i-l. 3. 46 4^2^ 
4. ;£6937. 6. 99 and 121. 7. a?* + 2y*-A 

XXXVIII. 

1. {pi'¥r-*'fC){in'^-r-n){m''r'¥n){m-r'-n). * 

2. a^-y". 3. a?»-4B«-9x+36=0. 

4. (1) ^^^^f^- (2) &. (3) 0. 6. 30. 7. la 

XXXIX 

1. (a+6+<J-<f)(a+&-c+rf)(c+rf+a-6)(c+{f-a+6). 
. ^--^-\ 3. 3.-5. 4. (I) grgt|. 

(2) fzf^- (3) -i-. 6. 67 iu>d 75. 

6. -^^ 7, As 3 to 2. 

XL. 

1. ^1) ::ic- (2) ze-i • 2. «-?• 



4?^ 



3. (1) fl?=3, y=3. (2) a?=5L^. (J, 525, 



6. 1 mfle an hour. 7. Vg^ . 



ANSWERS. 105 



XLI. 
1. 36. 2. (1) a?=17. (2) a?=21. (3) «=16, y=12. 

8. i»=:*4. 5. ^aiid ""^'^^"'^^ 6. 81. 7. 1920. 

4 4 

XLIL 

1. (1) a? = y, (2) «=10, y«20. (3) «-^ or -a 

2. 4^mil6a. 3. y=5^. 4. (1) n^+n. (2) ^^. 

(3) y*H3H«-n-4 5^ 3^ 6. I of a pint from 

2 

the first and ^ of a pint from the second. 7. 4 ^/2-3. 

XLIIL 
1. l-2aJ+3«»-4a^. 2. 1426. 3. 3^2. 

4. 100. 6. 10, 

XLIV. 

1. -396660. 2. ^-1^^^^ . 3. (1) xJl. 
(2) a?=2, 4, y=4, 2. (3) #=36, y=9. 6. 180, 360 gallons. 
7.. (1) 27 1^ past 6. (2) 6 o'clock. 

XLV. 

2. afi'-l. 3. 67. 4. 6 and 4. 6. ,^(|). 

XLVI. 
1. 13 80V., 17 guin. 2. 3r«+2r+7. 

3. (1) a?=4. (2) a?=|,y=|,^=2. 4. 0. 6. -116 
6. -9, 27, -81, 243. 7. 8rf. 



io6 ANSWERS, 



XLVII. 



8 



1. (1) 646. (2)~. 2. 6-^6. 

3. (1) a?=0, 3or4. (2) jf=0or2. (3) jr=2, y=4, 4r=6. 

4. 2^-* 6. £% £9, £ie. 6. 1, 2, 3, 4, 6. 
7. In T ways. 

XLVIIL 

1. (1) (7a:- 1) (24? -6). (2) 2{a-c)(l-ac). 

(3) (m+w).n.2m'. 

3 (I) a-^ r2^ ^ + 36xM 1 

4. 4- miles per hour. ^- J »' iggo* ^- ^'^2'^ 

7. 1, 3, 9, 27, 81. 

XLIX, 

1. (1) d;=7. (2) ar=- or j. (3) a?=±6, y=*3. 

2. 4|, 4, 3^, 3, 2|. 3. 7, 14, 28, 66, 112, 224. 
4. 26 per cent. 6, 4 gallons from first, 3 gallons from second. 
6. 2j. 7. a?=2, y=3. 

L. 

1. (1) 4-^/7. (2) 6+^/6. (3) 4. 2. 76 and 26. 

3. (1) a=U. (2) ar=2, y=l. 6. 6; 12. 

6. (3j?-7)(«-l)(5a?+6). 7. |^. 

LI. 

1. 0and3. 2. ««-10a?*+33«2«3g an^ ^_a. 

3. (1) a»4^(a+j?)». (2) (a? -16) (a? +13). 

(3) -(a+6+c)(a + 6-c 'a-&+c)(a-6-c). 



ANSWERS. ^°7 



X 2y 
4. x-1 and «» + 5«*-2aj»-29aj3-fia?+30. 6. --2-— . 

6. (1) ^=17. (2) ^=3, y = 2. (3) jr=7or 11. 

7. 7 and 3. 8. 1. ?. a-5+c+2^/a^. 

LII. 
J 1 2. ac-6c-6'+«*. 

3. (1) *=4 ^^^ "^"^^ ^'^' 

16 2 7 2 

(3) #=3- or -^. W «=2» y=7- 

4. (ac+M)(&c+arf). «. 20 and 30. 

3w' + w' 
6. .3aj»-2»y+6y«. 7. (1) -165. (2) —^ . 

ni nib-na) ninb-ma) ^ 10^ minutes past 4. 

^ ~n*-m* ' n^-m^ ' 23 

LIIL 

1 5^ - I9aa^ + 36oV - 52aV + 39(X*a:» - 26a«a^ 

+ 14a*a? - 5a\ 

2. a*-2a?jr+4a2iij3-2(M;»+a:*. 

3. (1) 7^,5 -' ^^^ 6(^+l)(^+l) 

4. (1) 5. (2) 4i. 1(3) 1, -|. 5. 1. 7. 6. 

8. 19. 9. 42. 

LIV. 
1. 10. 3. y-2a;. 

6 (1) 6. (2) 60 or -50. (3) «=5, y = 9. 

6L 751,752. 7. #+J^ + l. 9. — 4^2 

LV. 
1. a>-wW+2mn^-«V. 2. 5. 3. 36a&»(a*-6*> 

nx ^ (2^ ?iL+^ 

4. (1) ^^fp-- ^ ^ Tf^ 



Ao8 ANSWERS. 



6. (1) a?=2orl. (2) «=lor^. (3) «=4, y^^l 

6. mq : njt?. 8. ^ + 5^-2. 

2b a 



LVL 

1. 12/mn. 2. ai^-^6x^Q. 3. 16+-^-2f/13^~q^ 

4. (1) .=|ori. (2) a.=|. 

(3) a?=2 or -| ; y = 1 or ^ . 6. 20, 22, 24. 

6. 3«*-3«+l. 7.20. 8. 2+W+a?~i + ;p4 + 2«* + 2a^. 

LVII. 

2. a^-4;i?V^+7y';»'. 3. (a«-«2) (a+2a?). 

. f,. {a+b-e){a'-b'hc)(J>+C'-a) , . Z2x* 



7. 3,12,48. 8. a?*y"-l + l. 9. 13 years. 

LVIII. 

1. -|. 2. iB3+6iB» + lla?+6. 3. (1) x=^. 

(2) a?=6,y=2. (3) «=1 or -2|j y=l or 3^, 

6. 3^ hours. 6. (1) 7««+8a?+6. (2) ari-2a?4+a?J. 

7. 89 : 80. 9. 3^/6 + 5^3. 

LIX. 

2. x^~2ax-hx't'ab + a*+l^. 

3. (1) ^=^^gF^^. (2) 0. 4. 3^ ra^ 
6. I7r, 35, 70 days. 7. 71; 3. 8. -1. 9. A- 



ANSWERS. 109 



LX. 

1. «2^.y3+^+i, 2. ««-2a;+3. 



7. &«» + 2a?-l. 8. 2& 



•• \H-t)\- 



LXI. 

1. 21a-276+6<J. 3. aj^+y'+^'+l. 4. 4 

6. (1) J?=4. (2) «=4. 6. fl?-7. 

7. ^ had £IZ, B had ;£27. 9. 51. 

LXIL 

1 



x-y 



1. a^ + Sx^-lxy^-y'. 2. (1) 0. (2) 

3. (1) «=3. (2) af=Z, y=2. (3) «p=1 or -~. 

o 

4. 84 seconds. 5. ^+3d;+l. 6. 45. 



LXIIL 
1. o^+wi 2. (7a?-2)(4»-l)(3af-l). 

4. (I) d?=2. (2) a?=3. (3) «=2^ or -5. 

5. a'-a"' 6. 23. 7. 12 and 20. 8. 160. 
9. 5V3+V7. 

LXIV. 

1, ^+a^-2aT-2. 2. or-lO and a' + IOj'^- 1040^-960. 

2(2/+4r) 



4. (1) 2. (2) 



«+y+« 



5. (1) «=lL (2) fl?=l, y=2. (3^ d?=2. 6. 324 

o 

a -a^-5*-c*+2a5+2ac+26c. 9. 25montiii!. 



no ANSWERS, 



LXV. 

1. «*+2a?+3. 2. -(a2+&2+c«+a5 + ac+6c). 

4. (1) a?=18. (2) «=-ll|. (3) a?=6or*^.(ll + 3iy21). 

5. 6399 and 14396^. 6. & 

9. x^—ar'^x^-^a^. 

LXVI. 

1. a«+3a&-66*. 

2. (1) a?=7. (2) «- =— , y= =--. 

^ ' ^ ' an^om am—on 

.V ^-8^+16 . . a?^ + l~y^ 
8. a^-y+^xz^-^z^. 9. 4^2+3. 

LXVIL 

1. a^+pafl—qa^+pq. 2. «*+:»»+ a?- 6. 

^ ' ar-3a?-6 ^ ^ abed ^ ' qrs 

4. a?*+2;i?i+3^ + 6. 6. 20 and 12. 

6. 8 shillings, 3 half-crowns^ 9 sixpences. 

7. (1) a?=2or3or6. (2) J?=*t6 or dbS^* y=*2 ®"*'^2* 

8. -4's 100, -B's 60. 

LXVIII. 
1. (1) d{d-2c). (2) -&r(«a+l). 2. 4fl2-6a6-8t«. 

3. 3^-7. 4. (1) 1^. (2) Jfj-l, . 6. 26. 



7aT-ir ^^ ai?*+64j-r 



7. ^+i + J. 



LXIX 
g^. .. ..-.^. 3. (i; ^.^.^ . v-/ ^5 



^. -s::- 2. ar-2i>. 3. (1) —-r—r. (5) -- 











ANSWERS. 






ii: 


4. 


(1) as=a or 


• 

a 








(2) 
(4) 


X- 


= 3 or -la 




6. 


100 gallons. 




6. 


a?' 






8. 200. 9. 


8 
9- 



LXX- 

3. (1) «=6. (2) x=6 or 70. (3) x=^2, y=*l. 

4. 2 sovereigns, 25 shillings. 8. ;£26. llf. ^Id. 

9. 1^21-2. 

LXXI. 

1. ar»-2^+4. 

2. (a?+y+a-&)(^+y-a+&)(a+&+i»-y)(a+&-j7+y). 

3. (1) «=0, y=0. (2) «=&, y=a. 4. 90jnilc8. 
3 12"- 1 Q --(abY*' and 6«*. 

9. a?*-«'-4a^+4«=0. 

LXXII. 

1. («*-«*) (a?+a). 2. 3a'*+<m?+&^ + 6*. 

3. (1) d?=-l. (2) a?=4- or -. 
,ox (72&>-g6)a a5^-12fl«d 

4. 16 shillings and 14 shillings. 5. - . 

^ fi7j2-25 j3-9V6 
^- 3 ' 

8 2«-3(a'-a!^*{(a+aT)*-(a-«)*}. 9. 8 years. 

LXXIII. 
1. 24xyz. 

2 a;2+aT""-2(d?+«"^)+3 and <i^+9a2+21a-9-8a'' 

+ 36a-2-54a-». 

a a*. 4. a?=l or 9, y=9 or 1. 



1 1 2 ANSWERS, 



6. 20 gallons of wine and 30 of water. 

7. (1) 2. (2) 16^3. (3) 3+V6. 8. isimilea. 



LXXIV. 

1. (1) (^+14)(a?-13). (2) (a'-3c«)(a«-46>+tf«). 
(3) (2aj -!)(«+ 2). 

2. (I) ^=~. (2) ^=2. (3) a?--2 or |. 

3. 20^—3^+4^. 4. 68 half-orown% 31 half-soyereignB. 

3 11 
6. 4 hours or 7 hours. 7. ^, p, t?« 

5' 6' 16 

8. ^TTi- 9- (-l)'.a'*^^''"'+a-. 

LXXV. 
1. a' + 6a+3. 2. aj»-6ad?+7a'. 

4 •B*l/*+ 1 

6. (1) ar=*a, y=*&. (2) ^^=10, y=6. 

/ox 2 31 

(3) a?=^, y=-j. 

7. 13 hours. 8. 265720. 9. 4 or 6. 

LXXVI. 

1. 3(a-6)'. 2. 7^+4:»y+y*. 

3. (1) a?=6 or -5|. (2) ^=-12^ or 4. 

(3) i»=2a> -a, a, -| . (4) x= *4 or *2, y=: *2 or i4. 

13 1 

4. 1660 feet per second. 6. (1) 2 j^ . (2) 10 g . 

6. (1) »Jr2^, (2) r-A^fr* 8. 3:2. 









ANSWERS. 1 1 3 



LXXVIL 
1. ac-V. 3. \ . 4. 1020 yards. 6. 2 3,6,9. 

6. (1) #=8 or -6. (2) a?=9 or 1, y=l op 9. 

7. «A-2y^a?^+3y~*d?^+ya?-A-3yAa?*. 

a 39|-12^/10 + 2V30-6V3. 9. -21 1. 

LXXVIII. 
1. pa^-^qx^r. 2. g^, 3. (1) a?=4. (2) ^-a 

6. a?M+l. 7. (^^^.i)^^(^+iy 9. 2hoiir8and3houra 

LXXIX 
1. #» + l+d?"'. 2. -. 3. aj'y*;:?-" and 07. 4. 3inche& 

5. ^^§^. 7. ;rJ-«-U+a* 

LXXX. 

1. .»(a+l)-y(&-l). 2. (4?+y)3(a?-y). 3. a?---l. 

•17 

4. (1) a?=5orl. (2) a?=4or3. 
(3) «=1 or 28, y=l or -17. 

5. 1 quart and liquarts. 6. a-g-^^-^^. 

LXXXL 

2. (1) a?=10. (2) a7=-6, y=-3. (3) jp=*fe9, y=:dfca 

3. a'+2a*6*+&*-a*c*-&M+c'. 6. ^^. 

1260 

6. -B. 8. ^'srate : jB*srate=l : ^2-1. 
9. (2d^+3)(34?-2)(a?-2). 

n.s. Ex. 8 



114 ANSWERS. 



LXXXIL 

1. af+l. 3. oy'+a?-!. 4 (1) x=% (2) «=---. 

4 

6. ai^^gallons. 8. «+-T + a3. 



a' 



LXXXIII. 
48a' 4a— & 

3. ^+x + S- *• (^) ^'^^- (^) V^- 

6. (1) x=2. (2) «=16 or -27. (3) d?=l or 2, y=2 or 1. 
6. 37. 7. ^-•+7;»-*-64. 9. je/. each. 



LXXXIV. 
1. \J^y^-^z^-y-z-yz, 2. a?-l. 

4 (l)d?=aor|. (2) J?=3,y=2,4r=l. (3) a?=8, y=2. 

6. 11— gallons, 10 — gallons, 10— gallons. 

6. -r»+;cy+y». 7. ^ - a? (^3- 4^2)+ 1^9 + 4^6 + 4^4 
8. 43, 13. 9. (1) ^^^^^. (2) 1. 



LXXXV. 
2. 2 gallons from the first and 12 from the second. 



3. 



ac-^hc+ab' 



4 (l)a?=4orl. (2) a?=3 or -^ or -|, 



1 4 
y=4or j^orj. 



6, ;£24000. 8.. «* + 3a?*-l. 9. 10 per cent 



ANSWERS. 1 1 



5 



LXXXVL 
1. aj*-2a'a^+a^. 2. af+3. 

3. (1) «-6. (2) aT«l2or6. 

(3) w=2 or -|, y=4 or l|. 

4. ^4 had ;e72 and J? had ;^08. 5. a?' - **y~i + y *. 
7. 6. 8. 2(n-2). 9. 1 + 9«+64;c»+270;b>. 



LXXXVIL 

7dy 25^3+ 43 ^ , a+ V(a»-^) 
^- ±(n,ii^*J3\' 2. and 5^^- \ 



4(0^-1^' "• 2 



Of 



3. Sminntes.* 4. ^^^ ^277 ^^ l7*s/282 ^ 

9. 1-85733, 1-74062, 2-13033. 

LXXXVIII. 

1. 3«»+7^+6a?+14. 2. (1) a?=-&. (2) a?=a or 0. 

3. a =20, 2?= 86. 4. ;£81, 9 in the crew. 

6. m = 36, n=7. 7. 125-203303213. 

LXXXIX. 

1. (a+<j)(a+5)(&+c). 

2. (1) x=\ or -6. (2) #=1 or 2, y= -2 or -1. 

13 

3. 33^ miles. 4. 6, 12. oo. 7. 365-21 13. 

^ 1.3.6 (2r-l) . ^ , 

^ 2^7 ■^- ^- (^+l)(3a?-2)(6ar-7). 



Il6 ANSWERS, 



XC. 

1. 0. 2. (1) x= ± 1, or 2, or 3. 

(2) x=% or ^4^20, or 1^4; y = l, or i^20, or^ ^4 

n.(n-l) (n-3r+3) . w.^4.. / o-.N»r.i 

*• 1.2 (3r-2) ^^^ -^ ^''^ ' 

7. 8146060. 8. 333984, 4, T7IO88. 9. 2 : 6. 

XCL 

2. (1) a?=3 or -1. (2) a?=9 or -6, y=6 or -9. 
4. 260. 6. The third. 6. 720. 

XCII. 
1. a^-a^-\'{n-\'\)ax. 2. 1 + a?*. 

4. rn 5^ r2^ (g'-l)(a^-a?+l) . 

6. (1) a?=&-l. (2) a?=4(a-l). 

/ON 1 4 1 3 

(3) a:=- or --, y=- or --. 

7. 276 miles. 
(5y\(-2)(-6) (7-3r) 



8. I , al-^.i-xy-K 9. 46. 



r-1 



XCIII. 

1. (1) {ax-vhy){abx-^cdy-^z). (2) (a?+13)(a?-16)(a?-l) 

2. (1) ^=6 or -3^. (2) x^^ (-11* V13). 

(3) 05^*1 OP J^, y=*2ori|^. 
4. The 7*^. 5. n«10. 

XCIV. 
I. Times from 1* boat passing lower end : 







ANSIVERS. 1 1 7 




-4a. 




2. (1) a!=Za or 


(2) ;r=-.2orV:^. 


(3) n=9. 




4. TOOOOOoV. 
XCV. 


, 2(l-i2) 




2. 3:6. 3. ^*i. 


^- ^ + ^5 + 0^"-' 


84 





6. (1) «=0 or ^. (2) »=0, 1, ori(l* ^/S), 



9. 198 days or -239 days. 

XOVI. 

1. (1) 2(a&-l)(&-a). (2) («-a)(a?-&)(«3-a&). 

3. (1) 4r=aor&. (2) d?=Oor-l. 5. 60. 6. The 8*, 

XCVIL 

1. (:i? + l)».(d?-2)(a?-3)(3a?-6). 2. l + 3:i?-6;B»+10iC». 

3. 6h. 38^m. p.m. 

5. 19958400. 6. I»4;^p|^|z3?l) («!)«?( _^i)^. 



2221 31 9 _3.6 



XCVIII. 



S- ^+J*' + |**+ir*'*S*'- *.a)»040. (2)1440. 

B. (1) «=.-lor-j(-l**/6). 



"^ ANSWERS. 



(2) ^=5,4orl(16=fc,y:r[7i), y =4, 6 or 1(16-. V^}. 

6. 6266. 7. -^5?130./6 \,|/2 Y 

1694323 U^^y U ^; • 



XOIX 

2. 2a+3ft+tf. 



3. (1) 2^2+^3 or 2^2-3^3. 

,. (..iJ)(-H?).., 

9, (l-w)(l-2n) (l-n'-f 



»ft; 



^zi •V'";72) • 



C. 



2. ri-a : r^^-a. 3. ^-3.6 (2r-n , 

2»*. [r ^• 

4. 916895. 6. n=a 7. (1) a. (2) 6. (3) c. 

8. Oi&«-aA+asft-a5i+afti-ai6=0. 9. 3-9798. 



01. 

1. 10 and 12 miles an hour. 2. n=7. 

3. (1) a?=0, 26, or 17; y=0, 130 or -6a 
(2) d?=8 or 64. y=64 or 8. 

4. l + 6a?+21a^+66«», f'l ^^"^^^af-' 

' 1.2 (r-1) • 

6. 9, 16, 26. 6. 262; -24. g. «720. 

9. 6, 4, 4; ^27 = 2«. 



ANSWERS, 119 



CJL 

1. ^ {^'^. 2. (1) x^^.. (2) a:=^ ori or -^; y-| 

OP Jop-^. 3. 83L per cent 4. lL^^(5«)i. 
ft. a: =2. 8. -371466, 1-571464 

cm. 

1. 30 minutes. 3. x^-U^-\x^ — xV^^^xV ... 
4. (1) aT=0. (2) a?=5 OP 3, y=3 or 6. 6. rJ^^. 

6. — -—7 • 8* 1. 3) 6* 



2. 2^-1 + 2-5- 



CIV. 



61 1 

3. ^ overtakes ^ 1 goo ""^^utes aftep starting, and at 
775 2^ yards, and. A oveptakes C' 3 — minutes aftep 

16 

starting and at 1396— yards. 
S. The series is |, -\x, g^r*,... 



-K-fM 



The sum 

4;2?+3 

« (2n + l)(2n) (n + 2) 

^ ^ 1.2.... .n ^ <^^(g+^)' »• 60. 

OV. 

1. C«--l)la?-2)(a?+3)(d?+4). 2. (9 + 4^3) miles per hour, 
3. tl) ^=4 or 9, y=9 or 4 

5. 26200. 7. 280«*. The fifth. 



I20 



ANSWERS. 



CVI. 
2. ^=3, 1, or 2*V-7. 3. -S and ^. 

6. wp.(«p-l) (wp-r+l> 

OVIL 
1. w(w-l)«.(n-2). 3. [2w-2{(2»-3>(2n + 4)} 

6. (1) d?=4,-3,or^(lA>A^. 

(2) a?=? or '^^; y=16 or 4^4. 



9. 



r-1 



cvin. 

2. (1) a?=16or9. (2) a? =1, 10 or -8. 

244 . 242 

(3) V«=4or-^, Vy=2or-g-. 

8. 5, 6, 7, 8. 

1. (d?-y)(y-;r)(«-4r). 

2. (l)a?=6, -7or|(-l*>/22l). (2)a;=2or-l. 

Q 

3. 8^^ minutea. 

6. 2535. 

13 6 13 16 
2 ' 2 * 2*2* 



7. (1) 15. (2) 12. 
9. 40**»day. 

ex. 



3. - 



;cl((,aa?-t)«-.l} 



oo; 



-*+l 



1 3;i?* 15a?* 35d»» , 5.7.9 (2r-l) 4P»""' J^ 

^- ^■^27"^"85^'*'16?^'* 4.6.6 (r-l)'fl^+i-2-- 



6. 86400. 



6. 113*1101322326. 



7. 22 miles. 
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